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ABSTRACT
Improving Student Success in a Large-Enrollment
Introductory Accounting Course
Melissa P. Larson
Department of Instructional Psychology and Technology, BYU
Doctor of Philosophy
This dissertation follows a three-article format presentation. The topic addresses
improving student success in a large enrollment introductory accounting course. The first article
is a literature review of pre-class activities within a flipped classroom setting in higher education.
The review of 34 articles identified as relevant to the literature review explored what the
literature tells us about pre-class learning activities and synthesized what instructors can do to
design pre-class activities that encourage students’ preparation for class. The review showed the
importance of pre-class learning in a flipped classroom and that more research is needed to better
understand students’ behaviors and interactions with assigned pre-class content.
The second article explores the effectiveness of post-exam feedback in an online
environment. While empirical studies have shown that in-person post-exam reviews can
significantly and positively impact student performance, little is known about post-exam
feedback in a remote learning environment. In a remote environment, instructors may choose not
to hold post-exam reviews due to the risk of exposing the contents of an exam. This study
explores the effectiveness of an intervention that provides remote students post-exam feedback
and support without compromising the integrity of the exam. Data comparing student
achievement in two remote consecutive semesters of a large-enrollment introductory accounting
course shows that the revised post-exam review had a positive effect on test scores and the
overall average GPA.
The final article presents the results from a quasi-experimental study examining the
benefits of allowing second chance exams. The control group for this study was not offered the
opportunity to retake exams. The treatment group was allowed to retake exams with a maximum
score of 80% on a retake. This study demonstrates that a second-chance exam policy (SCEP)
seemed to reduce students’ perceived stress levels in a high-stakes environment by providing an
opportunity for students to learn from their mistakes, improve mastery of the topic, and increase
exam scores. Additionally, there was a gender interaction: females experienced an increase in
course percentage points and GPA in the semester with the SCEP compared to males, thus
reducing an existing gender gap.

Keywords: higher education, introductory accounting, flipped classroom, pre-class work,
assessment, post-exam review

ACKNOWLEDGMENTS
I could not have completed this work without the help of several people. I am first
grateful to my husband, Greg Larson, who has always supported and encouraged my decisions to
develop and grow through work and education. This meaningful milestone of a Ph.D. is not
possible without his invaluable support and heavy lift at home during my program. I am thankful
that my children, Cameron (Emily), Connor, Hayden, and Ava have also been so patient and
supportive of my returning to school for a Ph.D. I hope they will always remember how much I
value learning, education, and perseverance.
I am thankful to my parents, Tom and Rhonda Paul, and their unwavering love and
support. I am also grateful for my two sisters, Jannifer Huff and Amanda Flynn, who helped me
decompress each week from schoolwork with long runs.
In addition to family support, I have had the support and encouragement of many
individuals from Brigham Young University. Faculty and students in the Instructional
Psychology and Technology doctoral program, the deans in the Marriott School of Business, and
my colleagues and teaching assistants in the School of Accountancy have all encouraged me to
keep learning and improving. I especially appreciate of the instructive mentoring and guidance of
my chair, Dr. Randy Davies, and committee members, Dr. Ross Larsen, Dr. Rick West and Dr.
Bill Tayler and colleague Dr. Mike Drake. Finally, a thank you to Dr. Steve Glover and Dr.
Charles Graham, who encouraged me to go on this journey.

iv
TABLE OF CONTENTS
TITLE PAGE ................................................................................................................................... i
ABSTRACT.................................................................................................................................... ii
ACKNOWLEDGMENTS ............................................................................................................. iii
TABLE OF CONTENTS............................................................................................................... iv
LIST OF TABLES ......................................................................................................................... ix
LIST OF FIGURES ........................................................................................................................ x
DESCRIPTION OF RESEARCH AGENDA AND STRUCTURE OF DISSERTATION .......... xi
ARTICLE 1: Are Students Coming to Class Prepared?
The Importance of Pre-Class Design in a Flipped Classroom ................................. 1
Abstract ........................................................................................................................................... 2
Introduction ..................................................................................................................................... 3
Review Questions ..................................................................................................................... 5
Methodology ................................................................................................................................... 5
Discussion ....................................................................................................................................... 7
Flipped Classroom .................................................................................................................... 7
Student Behaviors With Pre-Class Work ................................................................................ 11
Design of Pre-Class Work ...................................................................................................... 14
Time Required to Complete Pre-Class Work ................................................................... 14
Ramp-up time.............................................................................................................. 14
Completion time.......................................................................................................... 15
Total time. ................................................................................................................... 16
Felt time. ..................................................................................................................... 16

v
Medium Used to Deliver Pre-Class Content ..................................................................... 17
Assessments in Pre-Class Assignments ............................................................................ 21
Alignment of Pre-Class Content to In-Class Activities .................................................... 22
Implementation of a Flipped Classroom in Accounting Education ........................................ 24
Example Implementation .................................................................................................. 29
Introduction to a Flipped Class ............................................................................................... 34
Pre-Class Content.............................................................................................................. 35
In-Class ............................................................................................................................. 36
Post-Class.......................................................................................................................... 37
Homework and Exams ...................................................................................................... 38
Conclusions and Implications ....................................................................................................... 40
References ..................................................................................................................................... 43
Appendix A: Flipped Class and Pre-Class Literature ................................................................... 53
Appendix B: Additional Resources for Flipped Classroom Pedagogy......................................... 57
ARTICLE 2: Post-Exam Reviews During COVID-19: Providing Feedback to
Students Without Compromising the Contents of the Exam ................................. 61
Abstract ......................................................................................................................................... 62
Introduction ................................................................................................................................... 63
Literature Review.......................................................................................................................... 64
Benefits of Post-Exam Reviews.............................................................................................. 65
Challenges of Post-Exam Reviews ......................................................................................... 66
Research Purpose .................................................................................................................... 67
Data Selection and Methodology .................................................................................................. 68

vi
Course Context........................................................................................................................ 69
Participants and Treatment ..................................................................................................... 69
Instruments........................................................................................................................ 72
Exams.......................................................................................................................... 72
Surveys........................................................................................................................ 73
Data Collection ................................................................................................................. 73
Models............................................................................................................................... 73
Results and Analysis ..................................................................................................................... 74
Descriptive Statistics............................................................................................................... 74
Test of Hypotheses.................................................................................................................. 78
Student Perspective ................................................................................................................. 80
Conclusions and Implications ....................................................................................................... 87
References ..................................................................................................................................... 89
Appendix A: Personalized Exam Report Fall 2020 ...................................................................... 93
Appendix B: Updated Personalized Exam Report Winter 2021 ................................................... 94
Appendix C: Winter 2021 Survey Questions Related
to the Personalized Exam Feedback Report ........................................................... 95
ARTICLE 3: The Effects of a Second-Chance Exam Policy
in a Large-Enrollment Introductory Accounting Course ...................................... 97
Abstract ......................................................................................................................................... 98
Introduction ................................................................................................................................... 99
Literature Review and Research Development........................................................................... 101
Formative and Summative Assessments............................................................................... 102

vii
Mastery Testing .................................................................................................................... 103
Second-Chance Testing ........................................................................................................ 104
Second-Chance Testing Grading Policies ............................................................................. 104
Increased Student Achievement and Learning ..................................................................... 105
Decreased Student Anxiety and Increased Course Satisfaction ........................................... 107
Changes to Students’ Exam Preparations ............................................................................. 108
Methods....................................................................................................................................... 108
Course Context...................................................................................................................... 109
Participants............................................................................................................................ 109
Research Design.................................................................................................................... 110
Data Collection ............................................................................................................... 110
Instruments...................................................................................................................... 111
Exams........................................................................................................................ 111
Surveys...................................................................................................................... 111
Statistical Analysis .......................................................................................................... 112
Analysis and Results ................................................................................................................... 113
Descriptive Statistics............................................................................................................. 115
Hypotheses ............................................................................................................................ 118
Research Question ................................................................................................................ 126
Conclusion and Implications....................................................................................................... 128
References ................................................................................................................................... 131
Appendix A: Survey Questions Administered to Students Enrolled in the Course .................... 136
Appendix B: Model Variables Defined ...................................................................................... 138

viii
DISSERTATION CONCLUSION ............................................................................................. 139
DISSERTATION REFERENCES .............................................................................................. 142
DISSERTATION APPENDIX A: Institutional Review Board Approval Letter ....................... 143
DISSERTATION APPENDIX B: Outcome Letter Modifications............................................. 144

ix
LIST OF TABLES
Article 1
Table 1

Traditional Classroom Pedagogy vs. Flipped Classroom
Pedagogy Goals and Activities..................................................................................... 26

Table 2

A Flipped Accounting Classroom—by Discipline ........................................................ 27

Table 3

Example of Time Allocation in a Flipped Classroom .................................................. 31

Table 4

Consistent Deadlines—A Flipped Classroom Calendar .............................................. 32

Article 2
Table 1

Demographic and Ability Information by Semester ..................................................... 68

Table 2

Participants and Treatment .......................................................................................... 70

Table 3

Variables and Descriptive Statistics............................................................................. 74

Table 4

Correlation Coefficient Matrix ..................................................................................... 77

Table 5

Results of OLS Multiple Regression ............................................................................. 79

Table 6

Percentage of Students Who Took a Second or Third Attempt on an Exam ................ 80

Article 3
Table 1

Student Demographics and Ability ............................................................................. 110

Table 2

Hypothesis Tests ......................................................................................................... 113

Table 3

Second and Third Attempt Exam Frequency and Results .......................................... 114

Table 4

Descriptive Statistics .................................................................................................. 116

Table 5

Pearson Correlation Coefficient Matrix .................................................................... 117

Table 6

Results of OLS Multiple Regressions. Panel A: Unstandardized Coefficients........... 120

Table 7

Survey Responses ....................................................................................................... 124

Table 8

First Attempt Average Scores ..................................................................................... 127

x
LIST OF FIGURES
Article 1
Figure 1

Approximate Comparison of Time Allocation for
Traditional vs. Flipped Classroom ............................................................................ 40

Article 2
Figure 1

Actions of Students Who Requested an Exam Report................................................ 82

Figure 2

Students’ Perceived Effectiveness of Personalized
Post-Exam Feedback Report. .................................................................................... 83

Figure 3

Students Perceptions of TA Meetings Following an Exam. ...................................... 86

Article 3
Figure 1

Gender and SCEP Interaction Plots ....................................................................... 122

Figure 2

Grade Distribution by Semester .............................................................................. 123

xi
DESCRIPTION OF RESEARCH AGENDA AND STRUCTURE OF DISSERTATION
Improving Student Success in a Large Enrollment Introductory Accounting Course is a
hybrid dissertation written in article format. The hybrid format combines the requirements of a
traditional dissertation with the composition of three journal publications. The introductory pages
of this dissertation reflect requirements for submission to the university, while the research
within the dissertation is presented as journal articles. As such, the dissertation introductory and
conclusion pages are written with an APA style, while the three journal articles are written and
formatted in a modified Chicago style, as required by the manuscript guidelines for publication
in accounting education journals. This formatting for publication includes headings, tables,
figures, and references.
All three articles in this dissertation explore interventions to improve learning outcomes
and student satisfaction in a large enrollment introductory accounting course. The introductory
course is taught with a flipped classroom pedagogy and satisfies a general education requirement
as well as a requirement for many majors and minors across campus.
The first article, Are Students Coming to Class Prepared? The Importance of Pre-Class
Design in a Flipped Classroom is a literature review of pre-class activities within a flipped
classroom setting in higher education. The review explored what the literature tells us about preclass learning activities in a flipped classroom and synthesized what instructors can do to design
pre-class activities that encourage students’ preparation for class, along with examples of flipped
classroom implementation in accounting education.
The second article, Post-Exam Reviews During COVID-19: Providing Feedback to
Students Without Compromising the Contents of the Exam is a quasi-experimental research study
analyzing the intervention of personalized exam feedback and TA support instead of an in-

xii
person post-exam review during mandatory remote instruction. The study's findings are
consistent with other findings in the literature that post-exam feedback has a positive influence
on student learning and achievement. Furthermore, this study demonstrates an effective way to
provide exam feedback in a remote environment while maintaining the integrity of the exam.
The third article The Effects of a Second Chance Exam Policy in a Large-Enrollment
Introductory Accounting Course, is a quasi-experimental study that investigates the impact of
implementing a second-chance exam policy (SCEP) in a large-enrollment introductory
accounting course with a diverse student body. Our findings show that an SCEP did improve
student achievement with female students showing a greater improvement when compared to
male counterparts. Furthermore, students perceived their level of stress to decrease with a SCEP
and thus increase their course satisfaction.
The end of this dissertation includes a conclusion of the research, citations for references
made outside of the three journals, an Institutional Review Board approval letter in Appendix A,
modifications to the approval letter in Appendix B. Citations specific to each article are included
in a reference list at the end of each appropriate article.
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ARTICLE 1

Are Students Coming to Class Prepared? The Importance
of Pre-Class Design in a Flipped Classroom

Melissa P. Larson, CPA
Brigham Young University
Jace Linnell
Brigham Young University

Suggested Citation:

Larson, M. P., and J. Linnell (conditional acceptance). Are Students Coming to Class Prepared?
The Importance of Pre-Class Design in a Flipped Classroom. Issues in Accounting
Education.
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Abstract

We show that little attention has been given to pre-class learning in a flipped classroom setting,
both in general and more particularly in accounting literature. As such, we provide the
accounting educator with a foundation of the flipped classroom and practical design guide for
effectively implementing pre-class work in the flipped classroom. To support learning, a flipped
classroom shifts the learning of basic content from a classroom setting to a pre-class setting,
thereby freeing up time within class for more active learning activities. However, if pre-class
learning is not achieved, the value of the flipped classroom strategy is diminished. In addition to
a review of the literature, this article provides resources, design recommendations, and examples
of flipped classroom implementation in accounting education. Finally, we issue call to research
for studies on various aspects of the flipped classroom in accounting education.
Keywords: flipped classroom; pre-class; medium; time; pre-class assessment; active
learning.
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Introduction

The Pathways Commission (Behn et al. 2012, 598) stated, “Creating effective learning
experiences is a vital part of accounting educators’ work, critical to achieving the values of a
learned profession.” The Pathways charge was reminiscent of the Accounting Education Change
Commission (AECC 1993), which encouraged an increased focus on teaching through the use of
effective pedagogical methods and compelling course materials. Both the Pathways Commission
and the AECC highlighted the need for accounting educators to increase students’ motivation
and capacity by helping them develop learning strategies that will promote critical thinking and
lifelong learning.
Research has suggested that one particularly effective way to promote lifelong learning is
through active learning in a flipped classroom. In recent years, the flipped classroom model has
emerged in higher education as a popular pedagogical approach (He, Holton, Farkas, and
Warshauer 2016; McLaughlin, White, Khanova, and Yuriev 2016). The premise of a flipped
classroom is that basic content is moved from the in-class experience to a pre-class experience.
Student independence can increase as students interact with content material before class, and inclass time is reserved for active learning tasks, defined as tasks where “students engage in some
activity that forces them to reflect upon ideas and how they are using those ideas” (Michael
2006, 160). Through these tasks, students become agents of their own learning process and
develop professional skills such as critical thinking, communication, and collaboration (Brewer
and Movahedazarhouligh 2018). However, to develop these key skills, flipped classrooms must
include all three defining facets, which Abeysekera and Dawson (2015, 3) outlined as “(1)
mov[ing] most information-transmission teaching out of class; (2) us[ing] class time for learning
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activities that are active and social and; (3) requir[ing] students to complete pre- and/or postclass activities to fully benefit from in-class work” (emphasis added).
In a traditional teaching approach, students have minimal pre-class preparation
requirements to become familiar with new content. Instead, class time is used to introduce new
content, typically through a faculty lecture with some classroom discussion. Building on the
content learned in class, students continue their learning of the content after class by completing
homework problems and post-class assessments. This approach is described by Schmidt and
Ralph (2016) as an “I Do,” “We Do,” “You Do” strategy, whereas a flipped classroom is a “You
Do,” “We Do,” “I Do” approach (“I” is the instructor; “We” is the classroom; “You” is the
student). In a flipped classroom, pre-class learning activities, which may include course readings,
recorded video lectures, practice problems, and pre-class quizzes should transmit informational
content before coming to class, reserving class time for more application and collaboration
through active learning. Because the in-class work builds on the pre-class work, pre-class work is
essential to the success of the flipped classroom pedagogy. If students do not complete the preclass work, class-time has the potential to stall and frustrate the learning process.
Pre-class work could equalize students by bringing them to a common ground of
knowledge prior to in-class application of the content, thus allowing more time for development
of higher-order skills in class. Pre-class work in this way is the gateway to more effective
student-centered activities in the classroom (Lee and Choi 2019). Lee and Choi (2019) conducted
a semester-long study of 61 college students in a life science course. The researchers studied the
connection between pre-class learning activities and academic achievement, as measured by preclass quiz scores, in-class discussion scores and final exam scores. From the data collected from
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students’ scores and a self-reported questionnaire, the researchers concluded that pre-class
learning has a stronger, positive correlation to academic achievement than in-class learning.
While pre-class work is essential to the success of a flipped classroom, it remains unclear
whether students are learning and completing the material prior to coming to class. Without a
clear understanding of how effective pre-class work is, it is impossible to draw clear conclusions
about the effectiveness of flipped learning. Thus, more research is needed to investigate whether
students are coming prepared to class in a flipped classroom setting.
Review Questions
In this article, we address the gap of understanding about student pre-class learning by
investigating the following questions: What does the recent literature tell us about pre-class
learning activities in a flipped classroom? What can instructors do to design pre-class activities
that encourage students’ preparation for class?
Methodology
We initially identified the literature for this review through the ERIC database with the
combination of the following search terms: higher education + pre-class + learning activities. We
broadened our search by replacing two of the main terms with the following synonyms:
•

Higher education: postsecondary education, undergraduate study, college instruction,
colleges, and undergraduate students

•

Learning activities: activities, study, active learning, directed reading activity,
learning, learning experience, learning strategies

We limited our search to articles published in peer-reviewed journals that were
specifically related to pre-class activities within a flipped classroom setting in higher education.
This search resulted in 26 articles. However, after examining the contents of these articles, we
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identified seven that did not meet all the parameters of our search. We excluded these articles
because they referenced the flipped classroom but failed to focus on the necessity of pre-class
work within such a classroom. Thus, we reviewed 19 of the original 26 articles. We then
inspected the references of all 26 original articles and identified an additional 13 articles that met
the search parameters, bringing the total number of articles to 32.
Following this search, we performed a secondary search, specifically focusing on
accounting education. We visually combed through articles in the Journal of Accounting
Education (JAEd), Advances in Accounting Education (AAE), Accounting Education (AE),
Issues in Accounting Education (IAE), and The Accounting Educator’s Journal (TAEJ). We
identified six additional articles with elements of the flipped classroom; however, only two of the
six fit the pre-class learning parameter thereby bringing the final total of reviewed articles to 34.
See Appendix A for a complete list of all 34 articles identified as relevant in our review of the
literature and their relevance. In addition, we have included Appendix B, which is a listing of
articles that are related more broadly to a flipped classroom pedagogy. The articles in Appendix
B are out of scope for the purposes of this paper; however, readers may find the articles helpful
for implementing or researching different elements of a flipped classroom.
During our review of the literature, we noted that many classrooms utilized elements of
the flipped classroom (such as online lectures, hybrid classrooms with “learning days” and “class
days,” and other, different elements of pre-class learning). However, these classrooms did not
qualify as flipped classrooms because they failed both to include all three fundamental elements
of a flipped classroom and to self-identify as such. Thus, while the accounting classroom has
been moving toward a flipped classroom for some time, accounting education has yet to fully
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embrace the flipped classroom, which contributes to the timeliness and importance of this
review, even as it limits its scope.
Discussion
We will begin by discussing how researchers have validated a flipped classroom as an
effective student-centered learning approach that promotes lifelong learning. Next, pre-class
work will be examined as a critical element to the success of a flipped classroom, and we will
review what is known about students’ current behaviors regarding pre-class work. Finally, we
will present effective strategies for designing pre-class work and provide recommendations and
resources for implementing a flipped classroom in accounting education.
Flipped Classroom
The rapid advancement of technology in the past decade has contributed to the
emergence of the flipped classroom as a popular pedagogical method in higher education
(McLaughlin et al. 2016; Watty, McKay, and Ngo 2016). While many different disciplines have
implemented a flipped classroom approach, there is no consensus on the definition of the term or
a prescribed way to flip the class. Pioneers in the flipped classroom, Bergmann and Sams (2012),
explain that a flipped classroom should be adapted for each learning environment. While there is
limited research investigating flipped classrooms in an accounting context, the general approach
is pre-class work requirements, followed by in-class application through active learning and
post-class review. Pre-class work requirements could include course readings, pre-recorded
lectures, and homework problems or assessments. Students continue the learning process in-class
through higher-order collaborative, active learning activities, applying what they learned before
class.
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In recent accounting education journal publications (i.e., the 5 journals we inspected over
the last 20+ years), “active learning” is becoming more common. Using final exam scores in an
M.B.A. managerial accounting course, Tan, Satin, and Lubwama (2013) pointed to anecdotal
evidence that active learning stimulates student learning. Evidence is also coming forward
indicating that pre-class work improves classroom participation. A flipped classroom study
carried out by Lubbe (2016) in a financial accounting course where students reviewed video
lectures before coming to class revealed that student’s participation in class increased by 20
percent when compared to a traditional lecture format. Furthermore, the flipped classroom
enabled the students to learn at their own pace, ask more questions in class and learn from their
mistakes. Given the active process and practice-oriented nature of many topics in accounting, a
flipped classroom approach has the potential to improve student learning, and satisfaction
(O’Flaherty and Phillips 2015).
Some research has shown that students prefer a flipped classroom because they perceive
that they learn the material better in a flipped classroom when compared to a traditional in-class
lecture (Chivata and Oviedo 2018; Duxbury, Gainor and Trifts 2016; Hernandez-Nanclares and
Pérez-Rodríguez 2016; Pérez, Collando, del Mar García de los Salmones, Herrero, and Martín
(2019). For example, Duxbury et al. (2016) surveyed 231 undergraduate students in two
introductory accounting courses and one finance course. Students were asked the following
question: “Compared to courses where the instructor primarily lectures, how did the structure of
this course affect your learning of the course material?” One student responded that “the format
of this class is far better for understanding material,” and another stated, “I think watching the
lectures outside allowed us to practice a lot more in class” (45). While most of the students in the
introductory course preferred a flipped classroom, some students indicated on the survey that a
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traditional-classroom approach was more conducive to their learning style. Pérez et al. (2019)
completed an empirical study based on surveys collected from 150 students enrolled in a
business communication course that specifically related to the perceived effectiveness of a
flipped classroom approach for their course. The researchers concluded that a flipped classroom
is highly appreciated among students and is an effective teaching innovation in higher education.
While these studies reported that most students are generally satisfied with a flipped
classroom experience, other studies reported more mixed results (Burke and Fedorek 2017; He et
al 2016) or negative reports (Yong, Tiong, Chan, and Khiew 2021) when comparing the
traditional classroom and flipped classroom pedagogies. He et al. (2016) found via survey that
half of the students (n = 337) enrolled in a first-year undergraduate chemistry course strongly
opposed the flipped classroom experience, while Yong et al. (2021) concluded from a
programming course student survey that the majority of students preferred in-person lectures to
introduce material to recorded pre-class lectures. These adverse reactions toward the flipped
classroom approach seemed driven mainly by students not understanding pre-work requirements
as well as their unfamiliarity and unwillingness to change study strategies with a flipped
classroom pedagogy (He et al. 2016; Yong et al. 2021). This lack of student motivation to
engage with pre-class work is detrimental to the success of flipped classroom. The success of a
flipped classroom hinges upon students being motivated to work independently in completing
pre-class work. While there is extensive research surrounding general student motivation, there is
a lack of research examining students’ motivation to work independently in completing pre-class
work in a flipped classroom setting (Abeysekera and Dawson 2015).
There is not only uncertainty regarding general student satisfaction and student
motivation with a flipped classroom approach, but also a lack of consensus regarding student
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academic improvement in a flipped classroom. Several studies (Blair, Maharaj, and Primus 2016;
Clark, Kaw, Lou, Scott, and Besterfield-Sacre 2018; Davies, Dean, and Ball 2013; He, Holton,
Gu, Warschauer, and Farkas 2019) have concluded no significant differences on learning
outcomes when comparing flipped learning to traditional learning. However, others (Mason,
Shuman, and Cook 2013; Missildine, Fountain, Summers, and Gosselin 2013; Park, Han, Kim,
and Lee 2020; Tune, Sturek, and Basile 2013) have found some significant improvement in
learning outcomes with the flipped learning. These mixed findings highlight the need for
additional research surrounding the effectiveness of the flipped classroom. A greater
understanding of pre-class work could provide additional insight on the effectiveness of flipped
classrooms in terms of student satisfaction and learning outcomes. This lack of understanding
warrants the need for additional research in flipped classrooms and research focused specifically
on student behaviors and performance in pre-class learning in a flipped classroom context.
Furthermore, research is pointedly needed in the accounting education discipline. In a
series of reviews of the accounting education literature (Apostolou, Dorminey, Hassell, and
Hickey 2019; Apostolou, Dorminey, Hassell, and Rebele 2015; Apostolou, Dorminey, Hassell,
and Rebele 2016; Apostolou, Dorminey, Hassell, and Rebele 2017; Apostolou, Dorminey,
Hassell, and Rebele 2018; Apostolou, Dorminey, Hassell, and Watson 2013; Apostolou, Hassell,
Rebele, and Watson 2010) covering the same five accounting education journals we reviewed,
only one article, in the past decade of literature, was identified as related to the flipped classroom
under the classification of curriculum and instruction topic: Downen and Hyde’s (2016) work. In
addition, Jordan and Samuels (2020) recently identified research on the flipped classroom as a
research initiative in accounting education to improve learning effectiveness. This lack of
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research in the accounting education literature highlights the need for accounting research related
to the flipped classroom and, more specifically, pre-class work in the flipped classroom.
Student Behaviors With Pre-Class Work
To leverage the benefits of a flipped classroom, students must come prepared to class by
completing and understanding the assigned pre-class material. The first step in obtaining a better
understanding of students’ completion and understanding of pre-class work is to identify student
behaviors and attitudes toward pre-class work.
Previous work on pre-class learning has pointed out that lower academic performing
students, as measured by examination scores, often come under-prepared for class by not
completing the pre-assigned class work (He et al. 2016). To gain more insight into this behavior,
Shibukawa and Taguchi (2019) collected survey evidence from 106 students enrolled in an
undergraduate pharmaceutical course over a two-year period. The survey asked the students how
they prepared for a class in the flipped classroom setting. In addition to the surveys, the
researchers analyzed interviews with each student and their individual test scores. The findings
revealed a positive correlation between students’ pre-class preparation time and their final grade
in the course. However, some students, despite the increased time spent on pre-class preparation,
were unable to increase their grades. The researchers concluded, after the first year of the study,
that not all students knew how to use the pre-class material to prepare appropriately for class.
Students’ pre-class preparation was not always productive or efficient because they were
uncertain about how or what to focus on prior to class.
Because of these findings, in the second year, instructors shared clear learning objectives
with students. At the end of each in-class session, instructors identified the learning objectives
for the next pre-class preparation and how the assigned material connected with the overall
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course content. While this study did not identify whether providing this focused guidance though
learning objectives made students more likely to complete their preparation, the researchers did
conclude that providing it helped students become more effective in their pre-class preparation
(Shibukawa and Taguchi 2019).
Expanding the understanding of student behaviors in pre-class activities, Sun and Xie
(2019) analyzed exam performance and students trace data in their online learning management
learning (LMS). The researchers sought to understand and categorize the profiles of students’
behaviors in pre-class work. Participants in the undergraduate introductory calculus course
completed pre-class work three times a week. The pre-class work included lecture slides with
videos and embedded quizzes, which were designed to convey basic course content. The data
collected from the learning management system in the course revealed three distinct learning
behavior profiles about the amount and focus of time spent on the pre-class activities. Twentyfive percent of the students were characterized as Learning Profile One (lecture-focused / lowtime-spent profile); these students were consistent throughout the semester in completing the preclass online lecture material but had few pre-class quiz attempts and spent the least amount of
time on the course site when compared to the other profiles. Sixty-five percent of the students
were characterized as Learning Profile Two (lecture- and quiz-balanced / average-time-spent
profile); these students were balanced between completing pre-class online lectures and
attempting pre-class online quizzes and spent an average amount of time on the course site. The
remaining participants, 12 percent, were characterized as Learning Profile Three (quiz-focused /
high-time-spent profile); these students completed a high level of pre-class quiz attempts but a
low level of pre-class lectures and spent the most time on the course site when compared to other
profiles.
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Sun and Xie (2019) examined the students’ performance trajectories of the three learner
profiles, as measured by four exam scores, over the semester. On average, Learner Profile One
and Two completed the semester with satisfactory course performance, while on average,
Learner Profile Three students’ exam scores declined over the semester. The negative
achievement gap of Profile Three, when compared to the other profile groups, surfaced midsemester, and significantly widened by the end of the semester. Students in Learning Profile
Three were deemed more task oriented than performance oriented and may require an
intervention to help them achieve satisfactory results in the course. Based on this finding, Sun
and Xie suggest instructors should monitor data in LMS systems to pay particular attention to
students who exhibit behaviors in Learning Profile Three: students who are attempting quizzes or
practice problems multiple times without engaging with other pre-class content.
Understanding students’ behavior for pre-class learning can help instructors be more
deliberate in the design of their assigned pre-class work (Diningrat, Setyosari, Ulfa, and Widiati
2020). McLaughlin et al. (2016) reviewed literature publications from two university
pharmaceutical schools that implemented flipped classrooms from 2010-2014. While the key
issue of how to ensure students are coming prepared to class was not resolved, the researchers
concluded that several “design considerations can influence student preparation for class in the
flipped model” (30).
When designing pre-class work, instructors should consider the following: (a) the time
required to complete the pre-class work, (b) the medium used to deliver content, (c) the role of
assessments in pre-class work, and (d) the alignment of pre-class content to in-class content. We
will now discuss these four design elements of pre-class learning along with recommendations to
faculty about designing pre-class work.
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Design of Pre-Class Work
Time Required to Complete Pre-Class Work
While pre-class work is crucial to the success of the flipped classroom model and
students find the flexibility of the work valuable, they are often frustrated with the amount of
time it takes to complete (Xiu, Moore, Thompson, and French 2019). Time is so important to
students that, in some instances, they may value time savings and convenience more than actual
learning benefits (Daniel and Woody 2010) as students have an implicit budget of time they are
willing to spend on class (Fogarty 2021). Williams, Horner, and Allen (2019) found that while
utilizing a flipped classroom increases the likelihood that students will complete pre-class
reading and homework before coming to class, time-constraints on students’ schedules often
prevent students from completing the pre-class work. Time is therefore a critical component to
consider when designing effective pre-class work. Karanicolas et al. (2016) and Isaias (2018)
indicated that instructors using a flipped classroom approach should work to effectively
redistribute the existing class workload such that the overall workload for students does not
change in the transition to a flipped classroom. Workload may be potentially impacted by time in
four ways, including (a) ramp-up time, (b) completion time, (c) total time, and (d) felt time.
Ramp-up time. Ramp-up time represents the amount of time it takes students to adapt to
a flipped classroom model. Adapting to a flipped classroom and pre-class work is a high-level
skill for students (Yilmaz and Baydas 2017) that requires learning self-discipline (He et al. 2016)
and may take a significant amount of time to learn (Yilmaz and Baydas 2017). Isaias (2018)
therefore recommended that teachers limit the initial content load and slowly ramp up the work
to normal levels. This gradual approach will help learners adjust to setting aside time for the
additional pre-class work in concert with their post-class workload and preparation for exams. In
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the ramp-up method, the time lost by moving at a slower pace in the beginning of the semester is
made up gradually throughout the latter half of the semester because the strong foundation
developed in the beginning of the semester enables students to learn more quickly as the
semester progresses. Students in a flipped classroom tend to use less time studying or cramming
for finals, on average, than their traditional-classroom peers despite using roughly the same
amount of total study-time during the year and scoring roughly the same on exams (He et al.
2016).
Completion time. Research has yet to reach a consensus on an appropriate amount of
time students should spend on pre-class work, and recommendations vary. Alayont (2014) and
He et al. (2016) described limiting pre-class assignments to 15–20 minutes to prevent
overwhelming students with additional work. Clump and Doll (2007) explained that in their
research, less than 20 percent of students spend more than two hours on reading assignments,
and the majority of students indicate reading could be made more efficient by the instructor
identifying the parts that were most important. He et al. (2016) found that students in a flipped
classroom spent the same amount of time in pre- and post-class work as students in a traditional
classroom spent on post-class work. It is important to note, however, that one of the benefits of a
flipped classroom is time flexibility for students, allowing them to slow down learning the
material if necessary to ensure that they understand it (Yilmaz and Baydas 2017). Therefore,
instructors should be aware of how much time students may spend doing pre-class work so that
they adequately understand the material. Then instructors should assign the appropriate amount
of pre-class work so that the students’ overall workload does not increase (Isaias 2018).
Effectively designing pre-class work with minimal completion time is difficult with subjective
measurements, such as survey questions. If necessary, such questions can be added to the pre-
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class assessments (discussed in Assessments below). However, the adoption of an online
learning management system (such as those discussed in Mediums, below) also allows increased
visibility into the time actively spent in the online LMS, as in Sun and Xie (2019), and may
provide a more objective measurement.
Total time. Total time represents the total amount of time that students are allotted to
complete their pre-class work before it is due. In Alayont (2014), students who were assigned
pre-class work with a consistent deadline schedule of two to three days between when the
assignment was given and when it was due had a much higher completion rate than students who
were assigned pre-class work inconsistently or with only one day to complete it. In Ariely and
Wertenbroch’s study of procrastination and self-control (2002), students in an executive
education course at MIT (n=99) that were allowed to choose their own deadlines performed
better with fixed evenly spaced deadlines than with the freedom to turn in all assignments by the
last day of the semester, contrary to rational thinking. In both Alayont (2014) and Ariely and
Wertenbroch (2002), the difference in completion rate is a delicate balance between self-control
and flexibility with time. Because students have many demands on their time, designing preclass work with frequent and consistent deadlines supports self-control, while creating a
sufficient time buffer between assigned date and deadline increases the likelihood of the
assignment being completed. A sufficient time buffer enables students to effectively plan enough
time to complete their pre-class work while meeting the demands of other classes, work,
relationships, and so on.
Felt time. We define felt time as the perceived passage of time during the completion of
pre-class work based on its engagement level. Felt time is closely associated with both content
and the medium by which pre-class content is delivered. Like the old adage “time flies when
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you’re having fun,” students who find the learning content more engaging are more likely to
complete it (Michael 2006; Pérez et al. 2019). As textbook reading (and certainly some other
forms of pre-class work) is “not the most entertaining activity” (Starcher and Proffitt 2011, 397),
students may lack the motivation to attempt it. Admittedly, felt time applies to both pre- and
post-class work and we are unaware of any research that has indicated or quantified a
motivational difference between the two. Therefore, in both cases, utilizing more engaging
mediums for content delivery and limiting the time assigned to less engaging, but necessary
activities, (i.e., “felt time”) is an important aspect of designing pre-class work. Mediums and
students’ preferences and performances based on mediums are discussed in the next section.
Medium Used to Deliver Pre-Class Content
Pre-class content should prepare students for in-class learning while still providing
opportunities for students to explore the topic in depth if desired (Lee and Choi 2019). Despite
the importance of students coming prepared to class, Jensen, Holt, Sowards, Ogden, and West
(2018, 525) found that “surprisingly few studies have discussed the various methods for teaching
this out-of-class content.” While there is some research on unique pre-class learning activities,
such as podcasts (Taylor, McGrath-Champ, and Clarkeburn 2012), and gamification activities
(Huang, Hew, and Lo 2019), the majority of the research on pre-class content delivery has
compared textbook-style reading to video instruction.
A recent line of research found that using video lectures for teaching out-of-class content
(Das et al. 2019; Jensen et al. 2018; Jones, McConnell, Wiggen, and Bedward 2019; Lee and
Choi 2019) contributes to improved student performance, increased student engagement, or
perceived student confidence in the content. As an example, undergraduate students in a life
science course were given video instruction during the second through the fifth weeks of the
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semester and reading materials during the eighth through the twelfth week. The data, derived
from both a survey questionnaire and student scores, revealed that while there was no difference
in learners’ perceived readiness for class, learner pre-class quiz scores were significantly higher
for the video weeks (Lee and Choi 2019). In another study in an undergraduate business
information systems management course, Das et al. (2019) concluded that students perceived the
videos to be helpful in acquiring the knowledge needed to effectively engage in in-class
activities. Additionally, there was a positive relationship between the perceived learning
outcomes and the student’s satisfaction with the course. Lastly, Jones et al. (2019) concluded that
there was no significant change in student performance in an introductory physical geology
course that used video instruction, but there was a significant change in student confidence with
the content.
The studies identified in the previous paragraph explored student performance and
satisfaction by substituting previously assigned text for video, whereas E. Stice, J. Stice, and
Albrecht (2015) allowed students in a flipped classroom environment to self-select their delivery
of pre-class content. In preparation for class and a pre-class assessment, students could read text,
watch a video, or do nothing. Stice et al. (2015) directly observed student activity through an
online system in four different introductory accounting courses. They concluded that “despite the
push for multimedia in our lectures and learning materials, many introductory accounting
students, including the highest-performing students, still choose to read text when studying, even
when presented with entertaining videos that cover the same material” (28). Furthermore,
holding constant the time students spent studying, the researchers found that those who did more
of their studying through videos performed 10 percentage points lower than those who spent
more of their time reading text.

Are Students Coming to Class Prepared?

19

Similarly, Persky (2015) found that students who preferred reading to video instruction
performed one-half grade higher on pre-class quizzes, although there was no difference on exam
performance. Persky’s data comes from a three-year study in an undergraduate pharmacokinetics
course. Through grades and survey responses of 364 students, it was determined that two-thirds
of the students in the course preferred reading material in comparison to video instruction for
pre-class preparation. Students had both text and video modules available to them to help them
prepare for class. The majority of students (52 percent) used both resources, while 44 percent
only used the reading material. Those who preferred the video module also used the book but
those that preferred the book did not use the video modules. However, we note that these
preferential results could be generational and may change with a new wave of students
increasingly accustomed to using digital means for learning.
Comparing video modules to text instruction, Persky (2015) categorized student
comments as related to (a) locus of control, (b) personal learning preference, and (c) sense
making. Locus of control accounted for 34 percent of the comments. Students whose comments
related to locus of control cited reading as the preferred method because they could self-pace
their learning, easily review material during study or restudy, and access the content anywhere,
without the need for an internet connection or headphones. One student noted, “The book is
much faster to go through because I can read at my own pace. . . . I will say, that the [video]
modules were helpful—when I made the time to go through them—but honestly, it took me
about a good hour to get through each module, and I started getting tired of going through them,”
(Persky 2015, 13). In 45 percent of the comments, students expressed a preference for being able
to interact, read, visualize, and hear the material. Some students considered the video modules to
be passive learning and, therefore, preferred reading the material because it required more
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engagement, thus increasing comprehension. Other students preferred the built-in interactions in
the video software, such as quizzes and practice problems. Finally, Persky’s third category of
student comments, sense making, relates to organization, content detail, and students’ perceived
understanding of the material. Many students preferred the book because of the organization and
the detail of the content, while other students preferred the condensed version of the video
module and the richness of the multimedia delivery. Overall, the consensus of student comments
was that students preferred a learning method that was engaging rather than passive.
While Stice et al. (2015) and Persky (2015) found that reading was preferable to video
instruction, the studies did not address the design or quality of the videos in the course. Long,
Logan, and Waugh (2016) surveyed 51 students in an undergraduate mathematics course and
determined that the quality and length of the video can influence the students’ pre-class learning
experience. Guo, Kim, and Rubin (2014) carried out an empirical study where they studied how
video production affected student engagement. The researchers analyzed data from 6.9 million
videos sessions from four “massive online open courses” (MOOCs) and collected insights from
interviews with staff who helped produce the videos. The most significant indicator of student
engagement was shorter videos. Six to nine minutes was the optimal time to engage students. In
addition, the researchers concluded that videos that included a visual of the instructor with the
content was more engaging than videos that only displayed the content. Finally, drawing
tutorials, where faculty would actively write on their devices, were determined to be more
engaging than static PowerPoint slides (Guo et al. 2014). West, Jay, Armstrong, and Borup
(2017) drew similar parallels between effective video productions and positive learner
experiences. The researchers agreed that videos are more personable and engaging if the faculty
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envision students in front of them, project their own personalities through conversation and
praise, and embrace imperfections.
Based on the conflicting findings concerning the most effective medium to deliver
content, it is evident that there is a need for further research in this area. Regardless of which
medium the instructor chooses to deliver the pre-class content, all content should be organized
and structured in a meaningful way to help the learner transition from a passive learner to an
active participant. The material should help prepare students for a pre-class assessment, which
will be discussed in the following section.
Assessments in Pre-Class Assignments
Multiple methods for pre-class assessments can be found in the literature, but the most
common is a pre-class quiz. Braun and Sellers (2012) studied the use of pre-class quizzes in their
introductory and upper-level accounting courses. At the beginning of each class, they
administered a short conceptual quiz lasting no more than five minutes. They found that this quiz
helped students with self-regulation and enabled them to better (a) prepare for class, (b) arrive to
class on time, (c) participate in meaningful class discussions and activities, and (d) complete the
class successfully, without affecting course or instructor ratings. Liebler (2003) also advocated a
five-minute quiz administered at the beginning of class and indicated that it motivates students
not only to come to class on time and complete the homework but to understand the homework
prior to class and prepare for class more consistently.
Similarly, in their managerial accounting class, Bentley, Brewer, and Eaton (2009)
altered this approach by quizzing only a few students verbally at the beginning of class. They
called this method the “hot seat,” and students were chosen randomly each day of class to answer
both conceptual and computational questions primed in the pre-class work and homework from
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the day before. In their accounting course redesign, C. Spiceland, J. Spiceland, and Schaeffer
(2015) indicated that they too implemented a quiz to motivate students to prepare for class. In the
pre-class quiz, which closed when class started, students were asked to certify they completed
the pre-class assignment prior to coming to class started. Spiceland et al. (2015) advocated
Humphrey and Beard’s (2014) use of online quizzes to increase the efficiency of feedback for
both students and professors. Lastly, Brown, Danvers, and Doran (2016) indicated that their use
of a guided reading assessment helped students engage with the reading. Brown et al. found that
their assessment had similar effects on motivation and in-class participation as other researchers
found from quizzing.
In all these studies, researchers cited motivation as a key purpose for implementing the
pre-class assessment. Isaias (2018, 138) stated that “providing an incentive for the preparatory
work . . . is essential” for students to come to class better prepared and more capable of learning
in the classroom. Thus, forms of assessment that offer immediate performance feedback can be
helpful for students to come prepared to class and for teachers to know where they can improve
in designing pre-class assignments (Isaias 2018).
Alignment of Pre-Class Content to In-Class Activities
Pre-class learning can equalize students in their base understanding of the topics applied
during class sessions. However, if the in-class activities do not align with pre-class work, or the
pre-class work is repeated in class, students can become frustrated and fail to see the value in
pre-class learning. This frustration can lead to disconnect or lack of preparation in the future.
Shibukawa and Taguchi (2019) collected student comments from their surveys of students’ preclass preparation. One student stated, “I don’t think preparation is necessary for the current faceto-face class activities” (325). The student went on to explain that he would consider preparing
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for class more if the in-class time required a deeper application of the pre-class content. This
student comment highlights the need for instructors to make clear connections between the preclass learning activities and the real-world applications performed in class. This connection of
pre-class content and in-class application provides opportunities for a deeper understanding of
the material, which is essential to students’ development of independent and critical thinking
(Isaias 2018).
The pre-class and the in-class portion of the flipped classroom should complement one
another to leverage the full benefits of a flipped classroom. Faculty have long assigned textbook
material reading prior to attending class; however, students were rarely held accountable to
complete the pre-class work because the content would be covered in class (He et al. 2016). If
students are able to attend and participate in class without being accountable for completing preclass material, students may skip the pre-class work. When students fail to understand the
importance of pre-class work, they may view it as a supplementary task and not come to class
prepared (McLaughlin et al. 2016).
To improve pre-class preparation, in-class activities should be structured so that
unprepared students are unable to follow along if they have not completed the pre-class work
(Bergmann and Sams 2012). This structure requires that in-class learning activities build upon
the content learned in the pre-class assignment rather than repeat the pre-class content during
class. While the material covered in the pre-class work should not be repeated, it is appropriate to
begin the in-class period with a brief review of the pre-class material and respond to areas of
difficulty that students encountered. Class time could also be used to provide feedback on preclass performance or to answer previously submitted questions (Bergmann and Sams 2012;
Fogarty 2021).
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McLaughlin et al. (2016) completed a literature review of publications that resulted from
the implementation of the flipped classroom in two higher education institutions, one in the
United States and the other in Australia. Despite cultural and curricular differences in the two
institutions, common themes related to flipped classrooms emerged. McLaughlin et al. concluded
that successful design and implementation requires an explicit alignment of the pre-class and inclass activities. It was determined that completion of pre-class work is enhanced where a “culture
of pre-class preparation is established and pre-class resources are well organized and efficient”
(McLaughlin et al. 2016, 29).
Implementation of a Flipped Classroom in Accounting Education
While research is limited for flipped classrooms in accounting education, a flipped
classroom is well-suited to accounting education, both in lower and upper-level accounting
classes. The flipped classroom pedagogy specifically focuses on developing critical thinking and
lifelong learning skills through application and collaboration (Brewer and Movahedazarhouligh
2018). Application through collaboration is more likely to be achieved by shifting basic content
information from a group in-class lecture to an individual pre-class assignment. This shift
provides space and time for higher-learning activities to be completed in pairs or groups during
class. Table 1 shows a general outline of the goals and activities in a traditional classroom
compared to a flipped classroom.
From the first introductory course, accounting education should begin to prepare students
for their professional careers. Application through collaboration, combined with critical thinking
and lifelong learning, are key skills required for success in the accounting profession (AECC
1993). Table 2 provides simplified ideas of applying the flipped classroom pedagogy to an
accounting classroom based on different accounting disciplines (AIS, Audit, Data Analytics,
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Financial, Managerial, and Tax). As shown in Table 2, clear learning objectives, concepts, terms,
and equations for the different disciplines should be introduced before class with simple
examples. During class students should work with peers through more complex unstructured
problems with guidance and assistance from the instructor as needed. Finally, after class,
students should solidify their understanding through an individual quiz.
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Table 1
Traditional Classroom Pedagogy vs. Flipped Classroom Pedagogy Goals and Activities

Goal
Pre-Class

Activities
Goal

Traditional Classroom

Flipped Classroom

N/A

Learn Material

N/A
Teach Material

- Readings
- Video lectures
- Practice/homework problems
- Pre-class quizzes

Practice Material; Resolve Questions
- Active learning
In-Class
- Cases
Activities
- Lecture
- Example problems
- Partner / group work
Goal
Practice Material; Show Learning
Review Material; Show Learning
- Homework problems
- Readings
Post-Class
- Review class content
Activities
- Homework problems
- Post-class / weekly quiz
- Exams
- Exams
Note. This table compares the goals and related activities suited for pre-, in-, and post-class times in the traditional vs. flipped
classroom pedagogy.
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Table 2
A Flipped Accounting Classroom—by Discipline
AIS
Learn Material

Audit

Data Analytics

- Read learning objectives
- Video lecture/textbook reading
- Practice/homework problems
following along with video
Activities
lecture in Excel
- Pre-class quizzes on utilizing
program, vocabulary with
immediate student feedback

- Read learning objectives
- Video lectures/textbook,
codification, or case readings
- Practice case to be discussed in
class
- Pre-class quizzes testing
definitions and basic examples
with immediate student feedback

- Read learning objectives
- Video tutorials, such as those found
on program websites (i.e., Tableau)
- Simple homework problems,
demonstrating understanding of video
tutorials
- Pre-class quizzes on utilizing
program, vocabulary with immediate
student feedback

Goal

PreClass

Goal

InClass

PostClass

Practice Material; Resolve questions
- Case discussion and application
- Revenue (and other) cycle
- Application of assertions
active walk-throughs in class
through reviewing/completing
-Case work and more complex
audit workpapers
Activities example problems completed
- Group practice examples
with Excel
identifying assertions
- Review of commonly missed
- Review of commonly missed
problems
problems
Goal
Review Material; Show Learning
- Review work from class
- Review work from class
- Post-class / weekly quiz with
- Post-class / weekly quiz with
Activities
answers derived from program
answers derived from cases or
use or class simulations
examples practiced in class.

- Case work and unstructured
problems (i.e., data collection, data
cleaning, data visualization)
- Work on more complex homework
problems and ask instructor questions
- Review of commonly missed
problems
- Review problems from class
- Post-class / weekly quiz with
answers derived from program use /
class simulations
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Goal

PreClass

Activities

Goal

InClass

PostClass

Financial

Learn Material
- Read learning objectives
- Video lecture/textbook or
codification reading
- Practice/homework problems for
basic examples (JE, account
identification etc.)
- Pre-class quizzes testing accounts
and basic examples with immediate
student feedback
Practice Material; Resolve questions

Activities

- Group work reviewing public
financial statements and notes to
financial statements
- Work on more complex homework
problems ask instructor questions
- Review of commonly missed
problems

Goal

Review Material; Show Learning

Activities

- Review work from class
- Post-class / weekly quiz with
answers derived from cases or
examples practiced in class.

28
Managerial

Tax

- Read learning objectives
- Video lecture/textbook or case
readings
- Practice/homework problems for
basic examples (CVP etc.)
- Pre-class quizzes testing terms and
basic examples (i.e., fixed or
variable) with immediate student
feedback

- Read learning objectives
- Video lectures/textbook or case
readings
- Practice/homework problems for basic
examples (taxable income)
- Pre-class quizzes testing definitions and
basic examples with immediate student
feedback

- Group work requiring use of
equations/terms learned pre-class
- Cases with application of
management topics
- Work on more complex homework
problems and ask instructor
questions
- Review of commonly missed
problems

- Group work requiring use of
equations/terms learned pre-class
- Cases reviewing/completing tax forms
- Work on more complex homework
problems and ask instructor questions
- Review of commonly missed problems

- Review work from class
- Post-class / weekly quiz with
answers derived from cases or
examples practiced in class.

- Review work from class
- Post-class / weekly quiz with answers
derived from cases or examples practiced
in class.

Note. This table presents examples of pre-, in-, and post-class activities in accounting classrooms by discipline.
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As an example, we will discuss the first example listed in Table 2: Accounting
Information Systems (AIS). In AIS the curriculum is typically centered on learning the basics of
systems used in the accounting profession, and the cycles and automated internal controls these
systems support. Excel is a common tool used to facilitate the understanding of this process. For
pre-class work, students could view and follow along with basic tutorials in Excel to learn
formulas, shortcuts, or macros. In addition, students could take a pre-class quiz asking a few
basic questions on the formulas, buttons, shortcuts, or macros they learned. In-class, the
instructor could present some application problems that would require students to use several of
the functions they learned before class. In class, students could work in groups problem-solving
and troubleshooting practice problems with some assistance from the instructor. Near the end of
class, the instructor could review the problems highlighting the learning objectives for the day.
To help motivate progression during class, students could turn in a screenshot of their Excel case
work completed during class. After class, to help solidify the concept, students could take an
individual post-class quiz asking for answers derived from a similar example to the one
completed in class.
Designing a flipped class can seem daunting but were we to design and implement a
flipped classroom based on the articles we reviewed, it would resemble the following example.
Example Implementation
For our example, we will reference a three-credit hour introductory accounting class that
meets Mondays, Wednesdays, and Fridays for 60 minutes each class period. University
expectation is that students spend two to three hours outside of class for each credit hour
enrolled. Thus, students should expect to spend nine to twelve hours a week, on average,
between pre-, in-, and post-class coursework. Table 3 provides an example of how time might be
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allocated in our flipped classroom example (using the max hours of 12 hours a week, though
students would certainly appreciate a lower time expectation) while Table 4 outlines potential
deadlines for the course.
The spaced scheduling illustrated in Tables 3 and 4 follows the recommendation of
Alayont (2014) to allow consistent and sufficient time of two to three days between deadlines.
Pre-class assignments are due before the start of each class period while post-class assignments
are due the night before the next class period. Weekly post-class assignments will be due at
11:59 PM on Saturdays. These deadlines are designed to assist students in self-control and timemanagement such that when post-class assignments are completed, they have enough—but not
too much—time to complete the pre-class work for the next class period (Ariely and
Wertenbroch 2002).
To maintain the consistent expectation of 9 hours outside of class per week, exam week
workloads shift to accommodate the additional time spent studying and reviewing for exams. No
homework will be assigned, pre-class work will be lighter, and post-class work will continue as
it assists students in preparing for exams. No formal class will be held the Friday of exams to
allow time for students to take the exam either during class time or in a testing center, which
could allow the exam to open several days (i.e., Wednesday following class through Saturday).
This consistent expectation of 9 hours total coincides with the “implicit budget” discussed in
Fogarty (2021).
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Table 3
Example of Time Allocation in a Flipped Classroom

Category

Sub-Category

Per
Item

Non-Exam
Week

Exam
Week

Difference

Per Week (minutes)

Non-Exam
Week

Exam
Week

Difference

Per Week (hours)

Pre-class work:
285
255
30
4.75
4.25
0.50
Video lectures
55
165
55
110
2.75
0.92
1.83
Note-taking
20
60
20
40
1.00
0.33
0.67
Summary review 5
15
5
10
0.25
0.08
0.17
Pre-class quiz
15
45
15
30
0.75
0.25
0.50
Practice exam
160
(160)
2.67
(2.67)
In-class time:
180
120
60
3.00
2.00
1.00
Normal Content
60
180
60
120
3.00
1.00
2.00
Review
60
60
(60)
1.00
(1.00)
Post-class work:
195
125
70
3.25
2.08
1.17
Daily review
20
60
20
40
1.00
0.33
0.67
Daily quiz
15
45
15
30
0.75
0.25
0.50
Weekly review
40
40
40
0.67
0.67
Weekly quiz
50
50
50
0.83
0.83
Homework:
60
60
1.00
1.00
Homework
20
60
60
1.00
1.00
Exam:
220
(220)
3.67
(3.67)
Exam study
100
(100)
1.67
(1.67)
Exam
120
(120)
2.00
(2.00)
TOTAL
720
720
12.00
12.00
Note. This table outlines a potential allocation of time per activity in pre-, in-, and post-class work as well as time spent on homework
and exams. These times are based on the 3-credit hour example given in the implementation section of the article above and are
organized by time in a typical non-exam week and in an exam week. Note that regardless of week type (whether an exam is
administered during the week), total time expectation for the week remains the same.
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Table 4
Consistent Deadlines—A Flipped Classroom Calendar
Flipped Classroom Deadline Calendar
Category

Sub-Category

Pre-class work:
Pre-class quiz

M

T

R

F

S

S

Deadline

Graded

x

x

x

Start of Class

Correctness and Completion

x

x

x

Start of Class

Correctness and Completion

Start of Class

Completion

End of Class

Completion

Practice exam*

x
x

In-class work:

W

x

x

x

x

x

11:59 PM

Correctness

x

x

x

11:59 PM

Correctness

x

11:59 PM

Correctness

Homework:

x

11:59 PM

Correctness

*Exam:

x

11:59 PM

Correctness

Post-class work:
Daily quiz
Weekly quiz

Note. This table presents an example calendar of consistent, spaced deadlines in a flipped classroom. Only graded work is included in
the table. Deadlines listed are either in relation to the specific class period or the time on that specific day of the week. The “Graded”
column specifies how the work is graded, (1) Completion is when students receive credit for completing the work, regardless of if the
answer is correct. 2) Correctness is where students only receive credit if they answered the questions correctly (3) Correctness and
Completion is a combination of both types of questions. *Denotes items specific to exam weeks.
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The entire class (syllabus, deadline calendar, pre-, post-, and homework assignments)
should be managed through an online learning management system that allows students to see
step-by-step content and expectations required for the course. The pre- and post-class content,
homework, and exams, along with anticipated time expectations, are linked to the calendar by
deadline, which fall consistently on the same days. Each class period should have clear learning
objectives for the pre-class course work and estimated time completion for each activity. An
optional timer could be made available in the LMS for students to track their time on each task.
This timer may serve as both a motivation technique for students and as a method for tracking
effort and accountability. Finally, if possible, the LMS should allow students to receive
immediate feedback on assignments (i.e., multiple choice quizzes) to help students gauge their
understanding of the material (Humphrey and Beard 2014; Isais 2018; Spiceland et al. 2015).
While immediate feedback is helpful, we recognize that immediate feedback may not always be
possible. A practical concern about immediate feedback is students sharing solutions with other
students in the course, reducing the integrity of the assignments. This concern is amplified when
there are multiple sections of the course being taught. Practical potential alternatives to
“immediate feedback” could include using alternative, but comparable, questions, including
algorithmic problems where possible and/or providing feedback by the end of the day.
In addition to facilitating the student’s progression through the course, the information
collected from the LMS can provide direct insight to the instructor regarding students’
performance and time-management. The instructor could reach out to both low-performing and
time-intensive students to discuss time management and study skills that may help them improve
quality, efficiency, or both in completing their work.
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Introduction to a Flipped Class
Prior to the first class-period of the semester, we recommend the instructor send an email
to students asking them to read the syllabus and familiarize themselves with the course prior to
coming to class. Students could be required to take a syllabus quiz with unlimited attempts that
confirms students understanding of course expectations, resources, and deadlines. This
recommendation of a syllabus quiz should help students orient themselves to a flipped classroom
experience. In addition, on the first day of class, the instructor should clearly explain the flipped
classroom approach and how it differs from the traditional classroom that most students are
accustomed to. At the end of each class, the instructor reminds students of learning objectives,
the pre- and post-class work due before the next class session, and any upcoming homework
assignments during the next week. Again, these recommendations are intended to help students
manage their time, increase motivation, and adjust to the expectations of the flipped classroom
(Abeysekera and Dawson 2015; Shibukawa and Taguchi 2019).
One suggestion to accommodate the add/drop deadline and give students appropriate
ramp-up time to the course, is to allow some flexibility of the deadlines at the beginning of the
semester. For example, while students should be encouraged to complete work on time with the
normal schedule (prior to class, immediately following class, etc.), all assignments for the first
two weeks could remain open until the end of the second week. Additionally, pre-class lecture
material is designed to be easier during the first few weeks of class and timing could start at
about 70 percent of what the usual expected time spent on pre-class work is, slowly increasing
each week until capacity is reached. The additional 30 percent of time will likely be spent
adjusting to the class set-up. Ramp-up time should also be explained to prevent students from
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being surprised as preparation time and length of video-lectures increases (Yilmaz & Baydas
2017).
Pre-Class Content
Prior to each class period, students watch a series of five to seven short (six to nine
minute) video lectures covering the content. The short videos help engagement while also
making it easier for instructors to update content over time (Guo et al. 2014; Lento 2016). The
pre-recorded video lectures should show both the instructor and the content being taught. Ideally
the technology used for viewing the videos allows for the video to played incrementally faster or
slower to meet the speed at which individual students feel they best grasp the content (Guo, Kim,
and Rubin 2014). Video lectures are either split by topic or alternate between material and
associated examples, and transcripts are made available for those who prefer to read. Students
are expected to take time to pause or rewatch sections of the video lectures as needed, and take
notes accordingly, such that they understand the content. Following the lecture material, a brief
written summary reminds the student of key points covered in the lectures to help them prepare
for the pre-class assessment. This summary should not be so detailed that it negates the purpose
of the video lectures. Having a written summary can provide some of the benefits of using a
written content-delivery method while delivering the bulk of the content in a more engaging
way.
Following the pre-class content, students take an individual, timed, closed
book/note/group pre-class assessment that checks for basic comprehension of lecture material
(e.g., which of the following is the definition of an asset?). To incentivize notetaking and
engagement with the pre-class content, instructors might allow students to take the pre-class quiz
a second time using notes for half-credit on corrected missed questions, which are graded for
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correctness. It is important to note that the goal of the pre-class quiz is not to penalize students
but to highlight the most important material students should know before coming to class so that
they are on equal footing with their peers.
To help understand the amount of time students spent on pre-class work, the last question
on each pre-class quiz could ask students to certify what percentage of the pre-class work they
completed (i.e., 0-25 percent, 26-50 percent, 51-75 percent, 75-100 percent). This question is
designed to help students track their efforts and develop a sense of self-discipline and
accountability. The pre-class quiz is timed at 15 minutes, which is intended to be enough time for
reasonably prepared students to complete, double check, and correct all questions without
rushing. In total, students are expected to spend approximately 95 minutes per class in pre-class
work: 55 minutes watching video lectures, 20 minutes taking notes, 5 minutes reviewing the
summary, and 15 minutes taking the pre-class quiz. Content is split into smaller chunks to help
maintain student engagement throughout.
In-Class
At the start of class, the instructor could briefly review, clarify, or answer any questions
related to the pre-class work; however, it is important not to teach what was already taught preclass. The instructor could then present a complex homework problem or other activity which
requires and builds upon skills learned in the pre-class activities to complete. Students could be
allowed and encouraged to work through the assignment in pairs or small groups to increase
active learning. The instructor could also walk through the room, making themselves available to
assist and periodically addressing the class as a whole as needed. After sufficient time, the
instructor could debrief the problem or invite a group with the right answer to present the
solution on the board, correcting and expounding as necessary. This process continues through
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the end of class with examples gradually increasing in complexity, designed to invite critical
thinking. As appropriate, the instructor may assign a case to be worked through during class in
groups, periodically checking in with the class to make certain all groups are understanding and
progressing through the case, which would be turned in at the end of class and graded on
completeness.
Finally, at the end of each class period, the instructor gives a brief introduction to
upcoming content, and students are reminded of their post- and pre-class work due before the
next class.
Post-Class
Students have until 11:59 PM the evening before the next class (typically two to three
days) to submit an individual, timed, post-class quiz, which closed book/note/group. This quiz
tests examples similar to those completed during class. Students may take as long as desired to
prepare for the quiz, but the expectation is that most students will be prepared after spending 20
minutes reviewing content covered in class. The post-class quiz itself is timed for 15 minutes,
which is designed to be enough time for students to complete, double check, and correct all the
problems without rushing.
In addition to the post-class quiz, students are assigned a weekly review quiz, which
covers material from previous weeks. We allocated 40 minutes for students to prepare to take the
quiz and 25 minutes to take the quiz, which, again, is designed to be enough time for students to
complete, double check, and correct all the problems without rushing. Multiple attempts could be
allowed, with the same or new problems.
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Homework and Exams
Normal, regularly assigned homework could be classified as either pre- or post-class,
depending on the assignment. A pre-class homework assignment could be, for example, a case
assigned for completion and submission prior to class, with class time used to analyze the case in
depth. Alternatively, an example of a post-class homework assignment could be a case using
information previously learned and practiced in pre- and in-class work that is designed to review
and further solidify content covered. Furthering this example, a post-class case could be a
comprehensive case utilizing skills taught throughout the course, with milestone deadlines after
content is covered throughout the semester, which is not reviewed or discussed in class.
Homework is expected to take the remaining 60 minutes per week.
During test weeks, no homework is assigned. The Monday pre- and in-class work
includes the final content taught before the exam. Pre-class Wednesday work is a practice exam,
which is reviewed in class and questions are asked open-house style. Students will need to plan
extra time to complete the practice exam and correct mistakes as it models the actual exam. No
post-class work is assigned for Wednesday, but students are encouraged to take the weekly quiz,
which covers the latest content, before taking the exam (although the quiz may close at the same
time or after the exam to maintain consistent deadlines; in this example, both close at 11:59 PM
on Saturday). The remaining time for the week is allocated to the exam. For our example, each
midterm exam has a two-hour time limit and covers only content between that and the previous
midterm, leaving almost two additional hours for dedicated study time, in addition to the
instructor-assisted exam study time completing and going through a practice exam for pre-class
and in-class Wednesday work. No class is held during finals week; the final is comprehensive
with a three-hour time limit, with an expectation that students use the remaining nine hours
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studying for the final exam. The instructor could provide a list of recommended study material
and methods for students to use, such as re-working practice and actual midterms exams, postclass and weekly quizzes, and practice exams specific to the final. See Table 3 for approximate
weekly time allocations in the flipped classroom.
Compared to a traditional classroom, the flipped classroom uses the same total amount of
time per week; however, the time is allocated differently (He et al. 2016; Isaias 2018;
Karanicolas et al. 2016). See Figure 1 for an illustration of this comparison. Given our example
above, a traditional classroom would allocate the 12 available hours to 25 percent in-class and 75
percent post-class. A flipped classroom would use those same 12 hours differently—with the
same 25 percent of time in-class (although with different activities)—and split the remaining 75
percent of time between post-class (approximately 31 percent) and pre-class (approximately 44
percent).
Ultimately, a flipped classroom provides a lot of freedom in implementation, and many
resources are available for those interested, including the articles cited herein. For additional
articles on designing and implementing a flipped classroom, see Appendix B.
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Figure 1
Approximate Comparison of Time Allocation for Traditional vs. Flipped Classroom

Note. These figures depict an approximate time allocation for time spent in Pre-, In-, and PostClass activities for flipped and traditional classrooms. This time allocation is based on the threecredit hour example given in the implementation section of the article. Also note that
“homework” time has been allocated equally between Pre- and Post-Class time for the purpose
of this illustration; actual percentages could vary.
Conclusions and Implications
A flipped classroom, which shifts learning basic content from in-class time to before
class, has become a popular pedagogical approach in higher education. This shift in when
learning basic content occurs allows time in class for active student-centered learning. Studentcentered learning promotes increased peer collaboration, continued development of critical
thinking skills, and enhanced lifelong learning strategies (He et al. 2019; McLaughlin et al.
2016). Lifelong learning strategies and critical thinking skills are significant skills that
accounting students need to prepare for their professional careers. A flipped classroom pedagogy
can support the development of accounting professionals and can instill a commitment to
lifelong learning in students.
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However, the effectiveness of a flipped classroom is diminished if students do not come
prepared to class (Sun and Xie 2019). In this article, we highlight the importance of pre-class
learning and preparation for flipped class learning. Eric Mazur, a professor of physics at Harvard
University with two decades of experience in a flipped classroom, stated, “The students get
excited about the projects because they apply to the real world, but in order to complete a
project, they need to learn the physics. They quickly realize that if they don’t participate in the
pre-class homework, then they’re not able to participate in a meaningful way on these
collaborative projects in class” (Demski 2013, 5).
From our review of the literature on flipped learning, we identified several important
research themes. First, we identified the need to understand student behaviors in pre-class
preparation to know whether students are completing the assigned work. Next, we identified the
need for instructors to know whether students understand the pre-class work they complete. To
better understand student learning behaviors, instructors can collect data from learning
management systems. Instructors should pay particular attention to students who are not
completing the pre-class work; then, instructors should explore early intervention strategies to
assist the students in their pre-class work.
This article also highlights four instructional-design considerations for faculty when they
assign pre-class work: (a) time required to complete pre-class work, (b) medium used to deliver
pre-class content, (c) use of assessments in pre-class assignments, and (d) alignment of pre-class
content to in-class activities. Pre-class work assigned in a flipped classroom should not increase
the time students spend on a course, but rather faculty should work to effectively redistribute the
class workload. Mixed results regarding the most effective medium to deliver pre-class content
indicate that more research is needed; however, regardless of the medium used to deliver content,
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content should be organized and structured to help the learner transition from a passive learner to
an active participant. Students should be held accountable for completion and understanding of
the pre-class work through a pre-class assessment. The pre-class work, pre-class assessment, and
in-class activities should all be aligned (Diningrat et al. 2020). Finally, the proper design and
implementation of pre-class work will help maximize student learning before class to facilitate a
richer and deeper learning experience during class (Long, Cummins, and Waugh 2020).
In addition, our analysis of the literature reveals that while there has been a great amount
of research on flipped classrooms in other disciplines, very little flipped classroom research has
been done in the accounting education discipline. Indeed, only seven of the 34 articles included
in this literature review are in an accounting setting. Furthermore, despite the importance of preclass learning, we know very little about students’ behaviors and their interaction with the preclass content. Are they completing the assigned tasks? Do they understand the content assigned?
While there are a variety of mediums to deliver pre-class content, it is unclear which delivery
method is preferable in what contexts. These unanswered questions call attention to the need for
more research in delivery of pre-class content.
Even with well-designed pre-class work, a sizable challenge still exists: not all students
will complete or understand the pre-class work because of additional external and personal
barriers. These barriers could include self-awareness, self-regulation, intrinsic motivation,
competing interests, and metacognition skills. More research is needed to study additional
hurdles that restrict students’ pre-class preparation. This review is a call for more research
studies in the flipped classroom and, specifically, about student behavior and comprehension
surrounding pre-class activities in order to draw clear conclusions about the effectiveness of
flipped learning in accounting courses.
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flipped classroom. International Journal of Social Sciences and Humanity
Studies 8 (2): 63-74.

Mattei & Ennis

2014 Nursing

Mattei, M., and E. Ennis. 2014. Continuous real-time assessment of every
students' progress in the flipped higher education classroom using nearpod.
Journal of Learning in Higher Education 10 (1): 1-6.

*Long, Logan, & Waugh

Are Students Coming to Class Prepared?
Author

Year

Subject

*McLaughlin, White,
Khanova, & Yuriev

Pharmaceutical
2016
Science

Porcaro, Jackson,
McLaughlin, & O'Malley

2016 Haematology

Schmidt & Ralph

2016 Primary School

60
Citation
McLaughlin, J. E., P. J. White, J. Khanova, and E. Yuriev. 2016. Flipped
classroom implementation: a case report of two higher education institutions
in the United States and Australia. Computers in the Schools 33 (1): 24-37.
Porcaro, P. A., D. E. Jackson, P. M. McLaughlin, and C. J. O'Malley. 2016.
Curriculum design of a flipped classroom to enhance haematology learning.
Journal of Science Education and Technology 25 (3): 345-357.
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Sun & Xie

2019 Math

Sun, Z., and K. Xie. 2019. How do students prepare in the pre-class setting
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College Teaching, 25 (3 and 4): 253-273.
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2014 Chemistry
traditional higher education courses. The Higher Education Academy 10 (1):
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Note. This table is a list of additional resources regarding the flipped classroom (or related aspects) that were scoped out of this
literature review due to our specific parameters. *Denotes articles included in both Appendix A and B.
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Abstract

This study aimed to explore the effectiveness of an intervention that would provide remote
students post-exam feedback without compromising the integrity of the exam. Data comparing
student performance in two remote consecutive semesters in a large-enrollment introductory
accounting course shows that students who received the intervention of personalized exam
feedback without compromising the contents of the exam received an average increase of 3.93
percentage points in the class (n=2,356) and an average course grade GPA increase of 0.12
(p<0.01). A post-exam review allows students to review their exam results along with a
demonstration of the correct answer. This opportunity allows students to reflect on their thinking
process and reinforces learning. The shift to remote instruction, due to the worldwide pandemic
of COVID-19, made post-exam reviews challenging to hold as faculty could not control the
online exposure of the exam. This exposure could reduce the integrity and potentially the validity
of the exam.
Keywords: COVID-19; post-exam review; elaborative feedback; summative assessment;
introductory accounting.
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Introduction

The worldwide pandemic brought on by the coronavirus disease (COVID-19) compelled
educational institutions to shift from traditional teaching to emergency remote teaching,
necessitating a greater reliance on technology, digital transformation of learning activities, and
design of online assessments. While all these areas required attention, one specific area of
concern for faculty was maintaining the integrity of the online assessments used to measure
student achievement.
In a traditional face-to-face class, it is common for instructors to hold group or individual
post-exam reviews where students can review what questions they missed on an exam. These
post-exam reviews allow students to remediate their mistakes by revisiting the exam questions
and reflecting on their thinking processes and any misconceptions they may have had. This
process of reviewing exam results can help students deepen and enrich their understanding of the
content (Bangert-Drowns, C.-L. C. Kulik, J. A. Kulik, and Morgan 1991) and may help students
improve their performance on future assessments (McDaniel, Roediger III, and McDermott
2007; Roediger III and Karpicke 2006;). Some scholars have provided empirical evidence that
in-person post-exam feedback has improved students’ course performance as measured by exam
scores as much as 10% (Wininger 2005), while others have found no significant difference
(Levant and Paolo 2017). The variation in these findings may be a function of the type and
amount of feedback provided during the review sessions. Despite these differences in exam
performance, it is generally agreed that post-exam reviews are well received by students and
improve their course satisfaction.
An imminent concern for faculty regarding the practice of post-exam reviews is the
security of the exam. In a face-to-face class, post-exam reviews are held in a controlled
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environment, protecting the exam’s content, and securing the usability of the items on future
assessments. In a remote environment, instructors may choose not to hold post-exam reviews due
to the inability to control the environment and the risk of exposing exam contents.
The purpose of this study was to extend the research on post-exam review sessions,
focusing particularly on post-exam reviews in a remote learning environment. This study
compares students’ course performance in sequential semesters taught remotely during the
pandemic to see the impact of providing personalized exam feedback with actionable steps to
improve and teaching assistant (TA) support, without compromising the contents of the exam, as
an alternative approach to an in-person post-exam review. Specifically, what impact did the
individualized post-exam support in a remote environment have on student learning, and what
were the student’s perceptions of the support? The findings of our study show that the
personalized exam feedback report and TA support increased students’ academic achievement
and satisfaction in a remote course while securing the integrity of the exam.
Literature Review
A post-exam review allows students to see individual items on their exam following the
exam deadline along with the correct solutions. Often the process involves the instructor
presenting the question and the correct answer, followed by a discussion or demonstration of
how the correct answer was determined (Royal, Henderson, and Hedgpeth 2015). Post-exam
reviews are an instructional strategy grounded in germane or effective cognitive load.
Germane cognitive load is part of cognitive load theory (CLT), which is an instructional
design theory that acknowledges the limited capacity of working memory in learners and
provides insights into how to provide optimal conditions to improve student learning (Paas,
Renkl, and Sweller 2003; Sweller, van Merriënboer, and Paas 1998, 2019). CLT categorizes

Post-Exam Reviews During COVID-19

65

working memory into three categories: (a) intrinsic load, the complexity of a specific task; (b)
extraneous load, the way information is presented by the instructor; and (c) germane load, the
way a learner assimilates information to create mental schemas and solve problems. Cognitive
psychology provides several evidence-based instructional interventions that can support effective
learning, including distributed practice (Benjamin and Tullis 2010), which is the procedure of
allowing learners multiple opportunities to perform tasks over a short period of time, and
retrieval practice (Roediger III, Putnam, and Smith 2011), which is an opportunity for learners to
recall previously learned information. A post-exam review is a timely instructional intervention
that assists students in improving their mental schema in problem-solving.
Benefits of Post-Exam Reviews
Holding an exam review following an examination provides valuable feedback and an
opportunity for students to think about what they did on an exam and what they should have
done. This reflection can expose learning gaps and deepen students’ understanding of the
material. It has long been acknowledged, and studies have shown that quality feedback is an
indispensable part of supporting student learning in higher education (Dochy and McDowell
1997; Dochy, Segers, and Gijbels 2007; Hattie 1999). Hattie and Timperley (2007) summarized
the effects of 12 meta-analysis sizes and found that when feedback is used to provide “cues or
reinforcements” to learners, it has a positive influence on student learning and achievement.
Furthermore, Gibbs and Simpson (2004) argued that feedback that is skill-appropriate, timely,
and diagnoses students’ errors can facilitate student learning if the student acts upon it.
In addition, students identify feedback on assessments as fundamental in motivating
change or learning (Lizzio and Wilson 2008). Feedback is most effective when it is designed to
stimulate the correction of errors through a thoughtful approach in relation to the original
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learning task (Lizzio and Wilson 2008; Kluger and DeNisi 1996). Higgins, Hartley, and Skelton
(2002) conducted a three-year research project examining the impact of assessment feedback for
students in higher education and concluded that timely feedback is integral to deep learning and
that it is not sufficient to only tell a student what they missed but that, in addition, concepts need
to be explained and actionable items suggested.
Challenges of Post-Exam Reviews
The benefits of offering post-exam reviews must be weighed against challenges and
unintended consequences, which may include the security of the exam and the impact on
vulnerable students.
Empirical evidence attests to the growing prevalence of academic dishonesty in higher
education (Balbuena and Lamela 2015; Davis, Grover, Becker, and McGregor 1992). McCabe
(1992) found that 67 percent of students (n=6,096) from 31 diverse schools reported at least one
incident of cheating in college. Furthermore, King, Guyette, and Piotrowski (2009) reported that
73.6 percent of students in an undergraduate business class (n=121) held the perception that it
was easier to cheat in an online environment than in an in-person course. Given the
pervasiveness of academic dishonesty, post-exam reviews present the threat of exam questions
being leaked to future students. Such a leak could potentially invalidate the results of future
exam scores and would require a new assessment to be written, which is both challenging and
time-consuming for faculty (Royal et al., 2015).
Finally, while many students generally endorse feedback on assessments (Higgins et al.
2002), Young (2000) found that in a small-scale study of adult learners, some students were
more sensitive to receiving feedback as they perceived it as criticism. For these individuals, their
reaction to feedback decreased academic confidence, self-esteem, and performance. In addition,

Post-Exam Reviews During COVID-19

67

feedback may be ignored or not understood by the students, wasting the time of the faculty
member and student (Hounsell 1987; Weaver 2006). Thus, a faculty member is left to balance
the type and amount of feedback that will encourage and support student learning without
unintentionally harming students who negatively internalize feedback.
To sum up, our review of the literature indicates that if the security of an exam can be
protected and meaningful feedback can be developed that will help students reflect on their
learning, post-exam reviews can have a significant and positive impact on student performance
and satisfaction. However, research on post-exam reviews has largely focused on traditional
face-to-face classes with in-person exam reviews. Relatively little is known about post-exam
feedback in a remote learning environment. In a remote environment, post-exam reviews may
not be held due to the concern of controlling the content in the exam. Therefore, students in a
remote learning environment may potentially lose out on the opportunity for benefits of postexam reviews. With remote instruction gaining attention and momentum, particularly in
introductory accounting courses, we wanted to gain insight into an intervention of an
individualized exam feedback report and TA support in a remote environment in lieu of a
traditional in-person post-exam review.
Research Purpose
H1: There is a positive association between personalized post-exam feedback and
students’ performance in a remote course as measured by course percentage points earned
and course grade GPA.
H2: Students perceive the individualized post-exam feedback they received in a remote
course helped them learn the content in the course and improved their satisfaction with
the course.
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Data Selection and Methodology
A quasi-experimental study was employed to answer these questions by comparing two
sequential semesters of data from a large-enrollment introductory accounting course taught
during mandated remote instruction. Table 1 reports the demographics and abilities of the
students enrolled in the course by semester. The treatment group has a smaller number of
students enrolled than the control group; however, the sample size is still large enough to be
considered robust. The two groups are similar in the enrollment percentage of gender, race,
ethnicity, first-generation status, year in school, academic abilities and number of credits
enrolled. Given the large sample size and the similar demographic and academic ability of the
two groups, we found the groups appropriate for this study.
Table 1
Demographic and Ability Information by Semester

Number of students enrolled
Student gender
Student race
First generation students
Year in school
Average student ACT score
Average student entering GPA

Cohort 1
Control Group
Fall 2020

1,361
34% female, 66% male
82% Caucasian, 18% URM
12%
36% Freshman, 41%
Sophomore, 16% Junior,
7% Senior
28
3.50

Cohort 2
Treatment Group
Winter 2021

995
38% female, 62% male
81% Caucasian, 19% URM
12%
28% Freshman, 37%
Sophomore, 16% Junior, 7%
Senior
28
3.45

Note. URM—Underrepresented Minority
In this section, we first describe the course context, the participants, and the treatment in
the study. We then focus on the research design, including the instruments used, data collection,
and the models developed to test our hypotheses.

Post-Exam Reviews During COVID-19

69

Course Context
Introduction to Accounting (ACC 200) is a large-enrollment gateway course offered at a
private Western university. The enrollment for this course is diverse. This introductory course is
required for every business major and those completing a business minor. It is also accepted by
several other degrees outside the business school as it satisfies a general education requirement.
The course has an annual enrollment of approximately 2,500 students, with 400–500 students per
section. A student’s final grade in the course is made up of weekly quizzes and short activities
(40 percent), two midterm exams (32 percent), and a cumulative final exam (28 percent). This
course was taught as a blended class during the worldwide pandemic with one day a week of
asynchronous online work and one day a week of synchronous remote instruction via Zoom. An
online “drop-in” accounting lab was available for students to get help in the course. The
instructor, assignments, assessments, grading scale, and content covered in the course remained
unchanged between the two semesters.
Participants and Treatment
The aim of this study was to evaluate the effectiveness of post-exam support for remote
students through a personalized exam report and TA support. The personalized exam report
provides students actionable feedback on their exams without showing them their actual exams.
Table 2 summarizes the participants and the treatment of the study. The study occurred during
the worldwide pandemic where remote instruction and social distancing were mandated. Due to
the remote circumstances and social distancing mandates, students were not allowed to review
their actual exams in person and the instructor was not willing to make the exam solutions
available online due to the concern of maintaining the integrity of the exam items for future
semesters.
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Table 2
Participants and Treatment
Cohort 1
Control Group
Fall 2020

Remote instruction
Access to exam items
Example of report
Exam report feedback

Yes
No
Appendix A
Generalized feedback: report
identified how many
questions students missed on
each module

Follow-up TA support

No

Cohort 2
Treatment Group
Winter 2021

Yes
No
Appendix B
Personalized feedback: report
identified the learning
objectives within modules
that students missed along
with practice exam questions
students should review and
rework
Yes

Rather than an in-person post-exam review, Cohort 1 received a general post-exam report
indicating how many questions each student missed on each module. Students were not able to
see their exams to know what specific concepts they missed to help them prepare for subsequent
exam attempts.
Based on student feedback, we devised a revised intervention to improve the feedback in
the subsequent semester. Cohort 2 received a personalized report identifying the learning
objectives within modules that students missed along with practice exam questions that students
should review before their next attempt at an exam. Practice exams have always been provided to
students in the course before an exam, but now they were being referenced so students could
refer to them again after they took the exam. The practice exam questions were not the same as
the exam questions, but similar concepts were addressed. Not all learning objectives on the
practice exam are covered on the graded exam; instead, a representative sample of the course’s
learning outcomes is on the graded exam. To limit the information about the actual exam,
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students received feedback only on the questions they missed. The approach of only providing
questions missed on the exam limited the opportunity for students to have a comprehensive study
guide for the exams while still providing remediation. See Appendix B for an example of an
improved personalized exam report.
Furthermore, after revisiting and reworking the practice exam questions identified on
their exam report during the Winter 2021 semester, students were encouraged to meet with a TA
via Zoom to discuss the results. The TA would use the practice exam questions that the student
had reworked to help them better understand the concepts involved in the questions they missed
on the exam. The TAs had access to the student’s exam and could determine whether they
missed a question because they did not understand a concept or inadvertently selected an
incorrect answer (e.g., debited an account instead of credited or transposed a number). TAs were
given strict instructions not to show the original exam to students. The new exam report provided
clear, actionable steps of concepts that students could review, rework, and meet with a TA to
discuss.
The implementation of a personalized exam feedback report required faculty and TA
time, along with money for a software subscription to automate the process of creating
individualized reports. The instructor spent approximately two hours connecting each exam
question in the course to the appropriate learning objective tested and creating practice exam
questions that students could rework to focus on the concept. However, it is important to note
that more time would be needed if learning objectives or practice exam questions were not
readily available. Once the exams were appropriately mapped, a database workflow software was
used to automate a report identifying what questions students missed on exams and provide the
corresponding practice exam mapped out by the instructor. See Appendix B for an example of
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the individualized exam report. A TA spent approximately three hours building the workflow to
automate the process of generating reports for students. This workflow included automatically
sending emails to students once they entered their email on the first question in the exam. The
intervention of additional TA support following an exam did not require additional resources
because the course was already set up with a full-time remote lab staffed with TAs waiting to
help students. The only difference with this intervention is that an online schedule was created in
a spreadsheet where students could sign up for specific times to meet with TAs to review their
exam reports. This online schedule reduced the problem of too many students showing up at
once for help.
Instruments
Exams. A total of three multiple-choice exams were given during each semester, two
midterm exams, and a comprehensive final. Exam questions were the same for both semesters.
The exams were controlled by the instructor and administered in a tightly controlled, proctored
testing center on campus. A second-chance policy was in effect for both the treatment and the
control group. The second-chance exam policy allows students to retake a midterm exam and the
final exam two additional times during the examination period. Second and third attempt scores
on any exam were capped at 80 percent. The 80 percent cap was put in place to encourage
students to prepare for their first exam attempt while still allowing them to recover from a poor
score on that test. The retake exams were not the same exam but an equivalent version of the
exam. To ensure the equivalency of the exams, each version of the exam was analyzed by an
instructor and at least three TAs to confirm that all exam versions were appropriately aligned
with the learning outcomes and were similar in structure and difficulty.
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Surveys. To better understand the students’ perspective of the opportunity to receive
individualized exam feedback, students were invited to complete a survey following the second
midterm exam in the course. In accordance with IRB protocols, students could choose whether to
complete the survey, with no incentive given.
Data Collection
Demographic data regarding participants in the study was requested from and provided
by the university academic office, with Institutional Review Board (IRB) approval. Performance
data, including exam and course scores, were collected from the learning management software
of the course. Survey data was collected by a third party; per IRB requirements, consent was
obtained from participants and the results of the survey were not made available to the
researchers until after the course had ended and course grades had been assigned. The third party
was an on-campus course support team that created and administered the survey link. Following
grade submissions, the support team emailed us the results of the survey.
Models
To examine whether students in the intervention group performed better in the course
than those students in the control group, an ordinary least squares (OLS) multiple regression was
conducted using the following equation:
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑎𝑎𝑎𝑎𝑎𝑎 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 𝐺𝐺𝐺𝐺𝐺𝐺
= 𝛽𝛽0 + 𝛽𝛽1 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 + 𝛽𝛽2 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹 + 𝛽𝛽3 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛ℎ𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽4 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 + 𝛽𝛽5 𝐴𝐴𝐴𝐴𝐴𝐴
+ 𝛽𝛽6 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 + 𝛽𝛽7 𝑔𝑔𝑔𝑔𝑔𝑔 + 𝛽𝛽8 𝐹𝐹𝐹𝐹𝐹𝐹𝐹𝐹ℎ𝑚𝑚𝑚𝑚𝑚𝑚 + 𝛽𝛽9 𝑆𝑆𝑆𝑆𝑆𝑆ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 + 𝛽𝛽10 𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽 + 𝜀𝜀
Table 3 provides a description of all the variables in the models. The outcome variables

are the students’ performance measures in the class (class percentage points and course grade
GPA). The treatment variable indicates which students had access to the individualized exam
feedback report and additional TA support (students who took the class during winter 2021
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semester). The control variables included gender, minority status, first generation college student
status, ACT score, credit hours, GPA, and year in school. All variables were analyzed
simultaneously using Mplus Program 8.5.
Results and Analysis
Descriptive Statistics
Table 3 presents the variables and their descriptive statistics. Panels A and B of Table 3
display the continuous and the dichotomous variables used in the models. Panel C of Table 3
presents the descriptive statistics (means, standard deviations, range, and missing data) for all the
measures in the study. The sample (N=2,356) includes everyone enrolled in the course during the
two semesters studied. However, not all the data was available for all the students (4.15 percent
are missing ACT scores, and 22.2 percent are missing entering GPA data; see Table 2). The ACT
scores were not available for all transfer students, and some students were in their first semester
at the university, so they did not have an entering GPA. The missing data was handled by the full
information maximum approach (FIML). FIML uses all available data to estimate parameters
that result in unbiased estimates (Little and Rubin 2019).
Table 3
Variables and Descriptive Statistics
Panel A: Continuous Variables
Variable
Course percentage points
(C%)
Course grade GPA (CGPA)
ACT
Credits (CR)

Variable Group
Dependent
variable
Dependent
variable
Control variable
Control variable

Description
Percentage points students earned in
ACC 200
GPA grade students earned in ACC
200
Students’ university entrance score
Number of credits students are
enrolled in during the semester they
took ACC 200
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Students’ cumulative GPA prior to the
beginning of the semester that they
took ACC 200

Panel B: Dichotomous Variables
Variable
Treatment (TRE)

Variable Group
Test variable

Female (F)
Nonwhite (NW)

Control variable
Control variable

First generation (1stG)

Control variable

Freshman (FR)
Sophomore (SO)
Junior (JR)

Control variable
Control variable
Control variable

Description
Students enrolled during the semester
where more individualized feedback
was provided = 1, 0 otherwise
Female students = 1, 0 otherwise
Students who classified their race as
something other than
white = 1, 0 otherwise
First generation students =1, 0
otherwise
Freshman students = 1, 0 otherwise
Sophomore students = 1, 0 otherwise
Junior students = 1, 0 otherwise

Panel C: Mean, Standard Deviation (SD), Range, % Missing for All Measures
Mean
SD
Range
% missing
Course % points
77.13
24.19
0.00-99.40
0.00%
Course grade GPA
3.00
1.17
0.00-4.00
0.00%
Treatment
0.44
0.49
0.00-1.00
0.00%
Female
0.36
0.48
0.00-1.00
0.00%
Nonwhite
0.18
0.39
0.00-1.00
0.00%
First generation
0.12
0.32
0.00-1.00
0.00%
ACT
28.17
3.74
14.00-36.00
4.16%
Credits
13.70
1.99
3.00-22.50
0.00%
GPA
3.48
0.54
0.39-4.00
22.24%
Freshman
0.32
0.47
0.00-1.00
0.00%
Sophomore
0.40
0.49
0.00-1.00
0.00%
Junior
0.17
0.37
0.00-1.00
0.00%
Note. This table presents the variables and the descriptive statistics of the measures in this study.
N=2,356 students. Panel A identifies and defines the continuous variables in this study. Panel B
identifies and defines the dichotomous variables in this study. Panel C reports the descriptive
statistics for all measures in this study.
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Table 4 presents the Pearson correlation coefficients for the variables in this study. It is
not surprising that the two outcome variables in the models (course percentage points and course
grade GPA) are positive and highly correlated (0.95). These two outcome variables are both
measures of student performance. There are no significant collinearity issues between the
variables.
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Table 4
Correlation Coefficient Matrix
C%

CGPA

TRE

FEM

NW

1st G

ACT

CR

GPA

FR

SO

C%

1.00

CGPA

0.95**

1.00

TRE

0.04

0.01

1.00

FEM

-0.07**

-0.08**

0.05*

1.00

NW

-.013**

-0.13**

0.03

0.01

1.00

1st G

-0.10**

-0.11**

0.00

0.01

0.19**

1.00

ACT

0.23**

0.27**

-0.04

-0.03

-0.15**

-0.19**

1.00

CR

0.14**

0.13**

-0.07**

-0.02

-0.05*

-0.05*

-0.19**

1.00

GPA

0.47**

0.53**

-0.04

-0.02

-0.16**

-0.11**

0.24**

0.17**

1.00

FR

0.03

0.02

-0.08**

-0.06**

0.04*

0.00

-0.02

0.07**

-0.02

1.00

SO

0.01

0.02

-0.04

0.02

-0.03

-0.01

-0.01

-0.02

0.06**

-0.58**

1.00

JR

0.03

0.03

0.03

0.03

-0.02

0.01

0.00

-0.02

0.02

-0.31

-0.36

JR

1.00

** p < .01 (2-tailed). * p < .05 (2-tailed).
Note. N=2,356 students. This table reports the Pearson correlation coefficients for the variables in the models. Variables are defined in
table 2

Post-Exam Reviews During COVID-19

78

Test of Hypotheses
After examining diagnostic information, we found all the assumptions of linearity to be
met. Table 5 presents the results from the OLS multiple regressions. There is a small, positive
statistical (p < .01) association between both outcomes (course percentage points and course
grade GPA) and the treatment of providing more support through personalized exam feedback
and TA help. Students in the treatment group scored 3.93 percent higher in course percentage
points and increased the course grade GPA by 0.12 compared to students in the control group.
The intraclass correlations for the outcome variables were 0.001 for course percentage points and
0.000 for course grade GPA, indicating that clustering did not change the results. These findings
would suggest that an individualized feedback report and TA support following exams did
provide small but significant improvements to students’ academic achievement, as measured by
course percentage points and course grade GPA.
Furthermore, the results of the OLS multiple regression (Table 5) identify a negative beta
coefficient for female students (-2.94), minority students (-1.86), and first-generation students (1.53). Given these results, an interaction was run with each of these sub-populations and the
intervention. The interactions of the identified groups with negative coefficients and the
intervention were not statistically significant.
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Table 5
Results of OLS Multiple Regression

Course Percentage Points
a

Treatment
Female

b

Course Grade GPA
a

unS.Coeff.
3.93 **

S.E.
0.26

S.Coeff.
0.08

S.E.
0.01

unS.Coeff.
0.12 **

S.E.
0.03

S.Coeff.b
0.05

S.E.
0.01

-2.94 **

1.03

-0.06

0.02

-0.17 **

0.05

-0.07

0.02

Nonwhite
-1.86
1.16
-0.03
0.02
-0.08
0.05
-0.03
0.02
First
-0.02
0.00
-0.09 **
0.03
-0.02
0.01
-1.53 **
0.29
Generation
ACT
0.68 **
0.06
0.11
0.01
0.05 **
0.00
0.14
0.01
Credits
0.51
0.05
0.04
0.04
0.01
0.02
0.02
0.03
GPA
19.50 **
1.18
0.43
0.02
1.03 **
0.05
0.47
0.02
Freshman
4.50 *
2.18
0.09
0.04
0.21 *
0.09
0.08
0.04
Sophomore
3.00 *
1.50
0.06
0.03
0.17 *
0.08
0.07
0.03
Junior
4.56 **
1.08
0.07
0.02
0.23 *
0.09
0.08
0.03
2
R
0.253
0.307
** p < .01 (2-tailed). * p < .05 (2-tailed).
Note. This table reports the unstandard and standard coefficients of the OLS multiple regressions. N=2,356 students. Variables are
defined in Table 3. a Unstandardized betas produced by MPlus Program 8.5
b
Standardized betas produced by MPlus Program 8.5.
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One potential concern is that the increased academic performance could be attributed to
more students in the treatment group taking advantage of the SCEP, rather than the intervention
of a personalized exam report. A comparison of the percentage of students who took advantage
of the second-chance exam during each semester (see Table 6) indicates that the treatment group
had a slightly lower percentage (3 percent exam 1; 2 percent exam 2) of students who took
advantage of the SCEP, and a higher percentage for the final exam (2 percent). The differences
were not statistically significant, thus reducing the concern that the increased academic
performance was attributed to more students in the treatment group taking additional attempts of
the exams.
Table 6
Percentage of Students Who Took a Second or Third Attempt on an Exam
Control Group

Exam 1
38%

Exam 2
36%

Exam 3
23%

Treatment Group

35%

34%

25%

Student Perspective
In addition to analyzing students’ performance data, we wanted to understand the
students’ interactions with the personalized exam feedback report students received during the
second COVID-19 semester. An optional survey was available to the students in the module
following the second midterm exam in the course. Of the 995 students enrolled during Winter
2021 semester, 667 students completed the survey, a response rate of 67 percent. See Appendix
C for the survey questions related to the personalized post-exam feedback report and TA
consultations regarding exam feedback.
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The first question on each exam asked students to input their email if they would like a
personalized post-exam review report sent to them following their submission of the exam. This
question was asked to ensure that the report would be sent to an email account that the student
would check and serve as a reminder for students to check their email for their report. According
to the survey, 94 percent of the students requested the report. The students who did not request
the report (6 percent of respondents) indicated that they were not sure what the report was (3
percent) or they felt the report would not be helpful (3 percent).
Figure 1 presents what the students who received the post-exam feedback report did with
the report. Panel A of Figure 1 reports how many practice exam questions students looked at,
while Panel B reports how many practice exam items students reworked before taking their next
exam. More than 55 percent of the students who responded to the survey looked at all or most of
the practice exam questions identified on their post-exam feedback report (60 percent on Exam 1
and 56 percent on Exam 2). Seven percent of the students on exam one and six percent of the
students on exam two did not look at the report that was emailed to them. It is unknown why the
students did not look at the report.
Panel B of Figure 1 shows that more than 61 percent of the students that responded to the
survey reworked at least some of the practice exam questions identified on their post-exam
feedback report (61 percent on exam 1 and 86 percent on exam 2). It is interesting to note that in
all response options, students selected that they reworked more practice exam problems on exam
two than on exam one. The number of students who did not rework any practice exam problems
went down considerably, from 39 percent to 14 percent. It is unknown why students reported
doing more practice problems on exam two than exam one and more research would need to be
done to help explain this behavior.

Post-Exam Reviews During COVID-19

82

Figure 1
Actions of Students Who Requested an Exam Report
Panel A: Extent of Students Who Looked at Practice Exam Questions
45%

43%

40%

39%

35%
30%
25%
20%

17%

18%

17%

20%
15%

15%

17%
7%

10%

6%

5%
0%

I looked at all of the I looked at most of I looked at a few of I didn't look at any of I didn't look at the
practice exam
the practice exam
the practice exam
the practice exam
exam report
questions identified in questions identified in questions identified in questions identified in
the exam report
the exam report
the exam report
the exam report
Exam 1

Exam 2

Note. N=627 students
Panel B: Extent of Students Who Reworked Practice Exam Questions
45%
40%
35%
30%

39%

36%
28%

26%
22%

25%
20%

21%
14%

14%

15%
10%
5%
0%

I reworked all of the
practice exam questions
identified in the exam
report

I reworked most of the
practice exam questions
identified in the exam
report
Exam 1

Note. N=627 students

I reworked a few of the I didn't rework any of the
practice exam questions practice exam questions
identified in the exam
identified in the exam
report
report
Exam 2
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Additionally, when students were asked how effective the personalized report was in
helping them prepare for their next exam attempt, 44.8 percent of the survey respondents
indicated it was either very or extremely effective. Only 8 percent indicated it was not effective
at all, all the others indicated it was effective to some degree (see Panel A of Figure 2). Eighty
percent strongly agreed that the individualized exam reports should continue to be offered in the
course. Almost all respondents (97.7%) agreed to some extent that the reports should be
continued (see Panel B of Figure 2).
Figure 2
Students’ Perceived Effectiveness of Personalized Post-Exam Feedback Report
Panel A: Effectiveness of the Personalized Report in Preparing for the Next Exam Attempt
40%
33%

35%
30%
25%
20%

24%
20%
14%

15%
10%

8%

5%
0%

Extremely
effective

Very effective

Moderatly
effective

Note. N=627 students. Panel B on next page.

Slightly effective Not effective at
all
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Panel B: Personalized Exam Reports Should Continue to be Made Available in ACC 200
90.0%
80.0%

80.2%

70.0%
60.0%
50.0%
40.0%
30.0%
20.0%

13.9%
5.3%

10.0%
0.0%

Strongly agree

Somewhat
agree

Slightly agree

0.3%

0.0%

0.3%

Slightly
disagree

Somewhat
disagree

Strongly
disagree

Note. N=667 students
In addition to reworking the practice exam problems identified in the post-exam report,
students were encouraged to meet with a TA via Zoom to review concepts they missed on the
exam. Thirty percent of the students that responded to the survey indicated that they met with a
TA over Zoom to review missed items. Five percent of the students did not meet with the TA
because they did not miss any questions on the exam. Figure 3 shows the reasons the other 65
percent of the respondents selected for not meeting with a TA. Forty-two percent of the students
selected that they did not have time in their schedule to meet with a TA, while 34 percent
indicated they did not think meeting with a TA would be helpful. Twenty-one percent of the
students selected “other” rather than one of the provided reasons for not meeting with a TA. If
students selected “other,” they had an opportunity to fill in comments. These “other” reasons
included students being satisfied with their exam score and not feeling they needed to meet with
a TA (10 percent); feeling too embarrassed about an exam score and nervous or anxious to meet
with a TA (four percent); not caring, being too lazy, or not making it a priority (three percent);
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feeling other resources in the course were sufficient to help (three percent); and forgetting about
the opportunity to meet with a TA (two percent).
Of the students who did meet with a TA (30 percent), 64 percent stated that the TAs were
extremely or very effective in helping them prepare for their next exam attempt in the course.
Only seven percent of the students felt meeting with the TA was not effective at all in their next
exam attempt. It is important to note that students met with different TAs and not all TAs are the
same in their ability to explain concepts; therefore, these results are difficult to interpret with
certainty.
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Figure 3
Students Perceptions of TA Meetings Following an Exam
Panel A: Reasons a Meeting Was Not Scheduled With a TA Following an Exam

I didn't have time in my schedule to meet with a TA

42%

I didn't think meeting with a TA would be helpful

I didn't know how to schedule time with a TA
The TA couldn't meet when I could meet (preferred time
slot full)

34%

5%

3%

Other

17%

Note. N=434 students
Panel B: Effectiveness of a TA in a Post-Exam Meeting
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35%
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30%
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Extremely
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effective

Slightly effective Not effective at
all
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Conclusions and Implications
Our study investigated the impact of providing exam feedback through a personalized
report and TA support instead of a post-exam review where the original exam was presented to a
group of students. This alternative method for a post-exam review provided the benefits of a
post-exam review while maintaining the integrity of the online assessment. The feedback report
consisted of the learning objectives students missed on the exam along with practice problems
students could rework to better prepare for their next exam attempt. In addition, TAs were
available online to follow up with additional consultation.
Consistent with other findings in the literature (Dochy and McDowell 1997; Dochy,
Segers, and Gijbels 2007; Hattie 1999; Hattie and Timperley 2007), our study found that
increased personalized feedback had a positive influence on student learning and achievement as
measured by course percentage points and course grade GPA. Students perceived the report to be
very or extremely effective in helping them prepare for their next exam attempt and strongly
agreed that the reports should continue to be offered in the course.
Another source of feedback for students was TAs, where students had the opportunity to
meet with TAs online to review practice problems identified on their individualized reports.
While some students indicated they were too busy to meet with a TA, they were too embarrassed
to meet with a TA, or they felt they did not need to meet with a TA, the students that did meet
with a TA indicated that the TAs were extremely or very effective in helping them prepare for
their next exam in the course.
While the pandemic will eventually end, remote learning is probably here to stay to some
extent. This study has shown that providing personalized reports and TA support can be an
effective way to provide exam feedback while maintaining the security of the exam. However
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more research will need to be conducted to better understand the complexities and the
entanglement of post-exam reviews and TA support. Future studies could disentangle this effect
by looking at the effect sizes from students (a) requesting the personalized report, (b) reworking
problems in the personalized report (including how many problems were reworked), and (c) the
extent of support received from TAs. Furthermore, we acknowledge that TA support complicates
the interpretation of the results because of the large number of TAs and the variability in the way
the TAs may support and help students.
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Appendix A

Personalized Exam Report Fall 2020
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Appendix B

Updated Personalized Exam Report Winter 2021
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Appendix C

Winter 2021 Survey Questions Related to the Personalized Exam Feedback Report
Did you request a personalized exam report with feedback by inputting your email in the first
question of the exam?
Which of the following best describes what you did with the personalized exam report
emailed to you?
• I looked at all the practice exam questions identified in the exam report
• I looked at most of the practice exam questions identified in the exam report
• I looked at a few of the practice exam questions identified in the exam report
• I didn’t look at any of the practice exam questions identified in the exam report
• I didn’t look at the exam report.
Which of the following best describes what you did with the personalized exam report
emailed to you?
• I reworked all the practice exam questions identified in the exam report
• I reworked most of the practice exam questions identified in the exam report
• I reworked a few of the practice exam questions identified in the exam report
• I didn’t rework any of the practice exam questions identified in the exam report
• I didn’t look at the exam report.
How effective do you believe the personalized report was in helping you prepare for your
next exam attempt?
• Extremely effective
• Very effective
• Moderately effective
• Slightly effective
• Not effective at all
After the exam, did you meet with a TA to specifically discuss concepts you missed on the
exam?
• Yes
• No
• Not Applicable
If no, which statement best describes why you did not meet with a TA to discuss concepts
you missed on the exam?
• I didn’t know how to schedule a time with a TA
• I didn’t have time in my schedule to meet with a TA
• The TA couldn’t meet when I could meet (time slots were all filled for preferred time)
• I didn’t think meeting with a TA would be helpful
• Other (input comments)
If yes, when you did meet with a TA after an exam, how effective do you believe meeting
with the TA was in helping you prepare for you next exam attempt?
• Extremely effective
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• Very effective
• Moderately effective
• Slightly effective
• Not effective at all
How much do you agree with the following statement? Personalized exam reports should
continue to be made available in ACC 200.
• Strongly agree
• Somewhat agree
• Slightly agree
• Slightly disagree
• Somewhat disagree
• Strongly disagree

96

The Effects of a Second-Chance Exam Policy
ARTICLE 3
The Effects of a Second-Chance Exam Policy in a Large-Enrollment
Introductory Accounting Course

Melissa P. Larson, CPA
Brigham Young University
Jared R. Stark
Brigham Young University
William B. Tayler, PhD
Brigham Young University

97

The Effects of a Second-Chance Exam Policy

98

Abstract
A Second-chance exam policy (SCEP) in an introductory accounting course improved student
achievement, decreased students perceived test anxiety, and increased course satisfaction. The
SCEP allowed students to retake exams that were comparable in content and difficulty up to two
additional times, with their second and third attempts capped at 80 percent. We used a quasiexperimental research design comparing two semesters of data. The students who were enrolled
during the treatment semester with an SCEP (N = 2,203) reported an average increase of 3.81
course percentage points (p < 0.01) and an average course GPA increase of 0.23 (p <0.01).
Additionally, there was a gender interaction: females experienced a greater increase in course
percentage points and GPA in the semester with the SCEP compared to males, thus reducing the
gender gap. Furthermore, students reported that an SCEP decreased their perceived test anxiety
and increased their course satisfaction.
Keywords: second-chance testing, introductory accounting, assessment
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Introduction
Most business schools require students to take an introductory accounting course as a
primer to the language of business. The American Accounting Association (AAA) states, “The
first course in accounting is very important to all who take it, whether they plan to become
professional accountants or to use accounting information in non-accounting careers” (AAA
1996, 4–5). Introductory courses serve multiple audiences, including students pursuing
accounting majors, students pursuing nonaccounting business majors, students pursuing business
minors, and students pursuing nonbusiness majors or minors. This mixed student enrollment
coincides with an increase in student enrollment at academic institutions, as well as an increase
in institutional diversity, organizational complexity, and academic heterogeneity (Tynjälä,
Välimaa, and Sarja 2003). As a result, many introductory accounting courses are taught in
auditorium-sized classrooms with 300 to 500 students per section (Cunningham 2008, 2011).
These large-enrollment courses present challenges to faculty as they attempt to instruct
and develop a mixed group of students with varying personal backgrounds and interests in the
course. Despite this, the students’ goals are likely the same: to gain the necessary knowledge and
skills for their chosen majors, have a positive learning experience, and pass the class. Passing a
class is often primarily determined by the students’ ability to perform well on exams throughout
the semester. Not performing well on the exams will result in the student receiving a low grade
(e.g., a D or an E) or withdrawing (W) from the class. The proportion of students with one of
these outcomes is called the DEW rate. Students who receive a D, E, or W often must retake the
course in a future semester, possibly delaying graduation. In addition, many students may retake
a course because they perceive their grade to be too low (e.g., B or lower) for admission into a
chosen major. Retaking courses consumes students’ time and resources, negatively affecting
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their experiences with the course and the institution. The challenge for educators is to determine
how they might best mitigate the rate at which students retake courses while maintaining the
integrity and effectiveness of the learning process. Furthermore, educators must ensure that any
strategies or policies implemented will not harm any subpopulation of students.
To help students succeed in an introductory accounting course, a considerable body of
research has been devoted to the selection and sequence of course topics in the curriculum
(Cunningham et al. 2020; Lee and Bisman 2006), active learning pedagogies (Murdoch and Guy
2002; Warren and Young 2012), and cooperative learning (Opdecam and Everaert 2012).
However, little research has been directed toward evaluating traditional assessment practices and
policies. Such a lack of research may be attributed to the fact that midterm and final exams are
often viewed as summative, one-shot measures of learning rather than formative educational
tools. Students often engage in the learning process to the extent that they are assessed on the
information and given opportunities to improve their performance on course assessments
(Herman, Varghese, and Zilles 2019). This perception of exams may be too narrow since some
studies indicate that how educators assess students may matter more to the students’ learning
than how they are taught (Gibbs and Simpson 2005).
Evidence for the benefits of implementing second-chance testing for high-stakes
assessment situations, including decreasing student anxiety and increasing student achievement,
has mounted over the last few years (Fernandez 2021; Herman et al. 2019; Morphew, Silva,
Herman, and West 2020). Second-chance testing combines the features of formative and
summative assessments and is particularly helpful in high-stakes assessment situations. Price,
Carroll, O’Donovan, and Rust (2011) explain that high-stakes assessments are very stressful and
leave “fewer opportunities for students who need to recover their position [and] offer little
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flexibility in meeting the needs of a diverse student body” (487). Furthermore, evidence suggests
that high-stakes assessments have produced more significant adverse effects for
underrepresented students, including minorities (Madaus and Clark 2001), females (Salehi et al.
2019), and other negatively stereotyped students (Brame and Biel 2015). An SCEP has the
potential to reduce stress in a high-stakes environment by providing an opportunity for students
to learn from their mistakes, improve mastery of the topic, increase exam scores, and reduce the
DEW rate.
Jordan and Samuels (2020) recently examined changes in accounting education,
including changing student demographics and adjustments based on concerns about students’
motivation and retention in introductory accounting courses. They call for research on
interventions in introductory financial courses to improve learning effectiveness. The current
study investigates the impact of implementing a second-chance exam policy (SCEP) in an
introductory accounting course with a large enrollment and diverse student body. We examine
the impacts of an SCEP on student achievement as measured by course grade and course
percentage points. In addition, we examine the specific impacts of an SCEP on underrepresented
groups (women, minorities, and first-generation students). Finally, we gain insight into the
students’ experiences with an SCEP through a student survey.
Literature Review and Research Development
A large body of research shows that assessment practices affect academic achievement,
drive student learning, and are at “the heart of the student experience” (Brown and Knight 1994,
1). Despite the importance of assessments, there is no consensus on the best way to design and
implement them in higher education. The reason for this gap may be that assessment objectives
are complex and varied in motivating, challenging, and evaluating students. Although there are
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numerous ways to design and implement assessments, the purpose of the assessment is generally
either formative or summative.
Formative and Summative Assessments
Formative assessments (also referred to as learning assessments) are typically low stakes
learning activities administered several times during a course that provide valuable feedback to
students and instructors. They are an essential part of the learning process and inform and
improve student performance. Examples of formative assessments include observations,
homework, quizzes, and self-evaluations (Dixson and Worrell 2016).
In contrast, summative assessments are typically high-stakes cumulative assessments that
“intend to capture what a student has learned, or the quality of the learning, and judge
performance against some standards” (NRC 2001, 25). Summative assessments are less frequent
than formative assessments and occur at the end of instruction. Common examples of summative
assessments in higher education are midterm and final exams (Dixson and Worrell 2016). Highstakes assessments such as these generate significantly more test anxiety than low-stakes
assessments (Nichols 2007; Rana and Mahmood 2010; von der Embse, Jester, Roy, and Post
2018). Additionally, research shows that high-stakes assessments produce more adverse effects
for underrepresented minority students (Madaus and Clarke 2001) and students who are
negatively stereotyped in a domain (i.e., women in math, African Americans in higher education)
(Brame and Biel 2015). Salehi et al. (2019) argue that high-stakes assessments have also
contributed to gender gaps in education.
Formative and summative assessments are not necessarily different types; instead, they
serve different functions. However, over the years, educators have prioritized the use of
summative assessments in their courses, reducing the function of an assessment as “a vehicle for
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learning” (Price et al. 2011, 4; emphasis original). Broadbent, Panadero, and Boud (2018) argued
that focusing almost solely on the summative function of grade assignment on assessments is
insufficient to enhance student learning. Instead, an effective way to influence students’ learning
is to make sure summative assessments have formative elements—specifically, the formative
elements of feedback and the opportunity to recover from a learning deficit.
Mastery Testing
Mastery testing has emerged as an assessment approach that incorporates formative
elements into summative, high-stakes assessments. Rather than using a single goal to measure
learning, mastery testing allows students multiple attempts to demonstrate mastery. In mastery
testing, students’ grades are generally not penalized for previous attempts, and students receive
feedback and corrective action with each attempt. In a meta-analysis, C.-L. Kulik and J. Kulik
(1987), building on the work of Bloom’s (1971) mastery learning, concluded that mastery testing
had a positive effect on student achievement, with the largest effect on low-performing students.
Looking at only summative assessments, 30 of the 49 studies reviewed demonstrated statistically
significant positive effects on exam performance, with an average effect size of 0.54 standard
deviations (Kulik and Kulik 1987).
In addition to a positive effect on student achievement, research findings have revealed
that mastery testing led to decreased variation in student performance (Kulik and Kulik 1987).
This decrease in student performance could be at odds with courses that require a high variation
to distinguish top students. Furthermore, recent studies have claimed that incorporating mastery
testing into course curricula has decreased student test anxiety and increased overall course
satisfaction (Harsy 2020; Linhart 2020).
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While the benefits of mastery testing are encouraging, implementing mastery testing can
be costly. Allowing more attempts on exams and providing additional feedback on each attempt
requires additional instructor and student time. Kulik and Kulik (1987) estimate that developing
comparable exams and re-grading the additional attempts could increase instructor time by 26
percent. Student time also increases as students reflect on their first attempt, study past material,
and attempt the exam again while still working to stay current with the new material in the
course. However, it is essential to note that student time may be recaptured later in the course if
study and test-taking behaviors improve (Herman et al. 2019). This improvement could enhance
the students’ experiences in the course.
Second-Chance Testing
Second-chance testing is a simplified form of mastery testing that reduces the resource
burden of implementing mastery testing (Herman et al. 2019; Juhler, Rech, From, and Brogan
1998). While mastery testing generally allows multiple or unlimited opportunities on
assessments with no penalties, second-chance testing generally places grade limits and other
restrictions on subsequent exam attempts. Restrictions can include limiting the number of
attempts, the time frame to take additional attempts, and the subsequent scoring of the additional
attempts. These restrictions reduce the resources instructors need to invest in recreating or
grading assessments. The restrictions also reduce student time by limiting the time frame and
opportunities students have for another exam attempt, which helps students continue to progress
through the course.
Second-Chance Testing Grading Policies
Second-chance testing has been studied and implemented in different disciplines with
various grading-policy approaches (Fernandez 2021; Herman, Cai, Bretl, Zilles, and West 2020;
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Morphew et al. 2020). Herman et al. (2019) evaluated four different large-enrollment
undergraduate courses with separate grading policies on second-chance testing. Examples of
grading policies on the subsequent exam attempts included full grade replacement, full grade
replacement with a cap (e.g., the second exam capped at 90 percent), a weighted average of the
two attempts (e.g., a score of 40 percent on the first attempt with 60 percent on the second
attempt), a weighted average (e.g., 90 percent of the best score plus 10 percent of the worst
score), and weighted average with insurance (e.g., same as a weighted average but with a floored
final score so that the final score cannot be lower than the first-attempt score). Herman et al.
(2019) concluded that course policies on second-chance exams influence which groups of
students elect to retake an exam. Full replacement is not optimal because students view the first
attempt as a practice attempt, diminishing any resource gains from second-chance testing. A
weighted average approach significantly increased the likelihood that students who scored an A,
B, or C would take a second-chance exam, but that same approach had little effect on students
who earned a D or F on their first attempt. Regardless of the grading policy implemented, all
course offerings in these studies indicated that student achievement increased with secondchance testing (Herman et al. 2019).
Increased Student Achievement and Learning
Empirical evidence has supported the claim that second-chance testing increases student
achievement as measured by exam scores, student grades, and retention rates (Fernandez 2021;
Herman et al. 2019; Morphew et al. 2020). In addition to implementing second-chance testing,
Morphew et al. (2020) increased the frequency of exams in a large-enrollment introductory
engineering course. With this combined intervention approach, Morphew et al. (2020) found that
the percentage of students receiving As doubled, and the percentage of students who received
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failing grades (Ds or Es) decreased by half. These percentages changed with no interaction for
gender or underrepresented minority students. However, the researchers in this study did not
attempt to disentangle the effects of frequent testing and second-chance testing, so we do not
know the degree to which the SCEP influenced these changes.
Despite the evidence that second-chance testing is a productive strategy in other
disciplines, there is little and mixed evidence in accounting education. Gabbin and Wood (2008),
replicate a study of Hite (1996) where second-chance testing is utilized as a cooperative learning
strategy. In both studies, students in the treatment group took an individual exam followed by a
group retake of the exam. While Hite (1996) found group exams improved academic
achievement in accounting majors’, Gabbin and Wood (2008) found no difference between the
treatment and control groups. The present study differs from these previous studies in that the
treatment of second-chance testing is completed individually rather than with a group. This
concept of second-chance testing at an individual level is appropriate as it is applied in the
accounting profession as part of the certification to become a certified public accountant (CPA).
The American Institute of Certified Public Accountants (AICPA), the governing institution of
the CPA exam, does not limit the number of times a candidate may take the CPA exam to
become certified but does require candidates to pass the different parts of the exam within a
testing window.
With large-enrollment course sections in introductory accounting courses and the concern
of retention in the major (C. Spiceland, J. Spiceland, and Schaeffer 2015; Gabbin 2019), Jordan
and Samuels (2020) suggest that accounting education research should focus on effective
interventions that can be explored in the introductory courses of accounting to ensure that
students are given opportunities and motivation to learn foundational material necessary for later
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accounting and business courses. This study aimed to implement an SCEP in a large-enrollment
undergraduate introductory accounting course to determine if an SCEP increases student
achievement and learning.
H1: An SCEP increases student learning in introductory accounting.
H2: The positive effect of an SCEP is greater for underrepresented student groups.
H2a: The positive effect of an SCEP is greater for female students.
H2b: The positive effect of an SCEP is greater for first-generation students.
H2c: The positive effect of an SCEP is greater for minority students.
Decreased Student Anxiety and Increased Course Satisfaction
Another noticeable impact of second-chance testing is that it reduces students’ test
anxiety. Previous research has shown that high-stakes exams produce much more test anxiety
than low-stakes exams (Nichols 2007; von der Embse et al. 2018). This test anxiety appears to
diminish for most students when instructors introduce an SCEP in a course (Fernandez 2021).
Eighty-two percent of students who took a second-chance exam in an introductory psychology
course and 80 percent of students who chose not to take a second-chance exam reported that an
SCEP helped them feel less nervous about taking tests (Davidson, House, and Boyd 1984).
Test anxiety is not confined only to psychology courses. Borja (2003) found that
accounting students in introductory courses also experience a high level of anxiety not related to
test-taking. Students may compare the difficulties of learning new business terms to the common
struggles of learning a foreign language. This anxiety compounds with high-stakes exams in
gateway courses. Reducing this high level of anxiety is important because anxiety could hinder
student learning and decrease student course satisfaction, which leads to our third hypothesis
about implementing an SCEP in an introductory accounting course.
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H3: An SCEP increases students’ satisfaction with the course.
Changes to Students’ Exam Preparations
Finally, we wanted to gain insight into the students’ behavior regarding their first attempt
on an exam with an SCEP in place. While there appear to be many advantages to an SCEP, one
potential downside is that an SCEP may negatively influence students’ study habits and
preparation for their first attempt at an exam. Alternatively, students may study more if they
know there are limitations or restrictions on their subsequent attempts.
Research Question: To what degree does an SCEP influence students’ preparation for
their first exam attempt?
Methods
We performed a quasi-experimental study comparing two semesters of data from a largeenrollment introductory accounting course, ACC 200, at a private university in the western
United States. The first semester, Fall 2019, was the control group with no SCEP, whereas the
second semester, Fall 2021, had an SCEP intervention. (The worldwide COVID-19 pandemic
during the 2020–2021 academic year forced instruction and testing to occur remotely, and as a
result, we did not consider Fall 2020 to be a comparable cohort for this study.) We recognize that
the time-delay between the control group and the treatment group may allow unexpected
extraneous factors to influence the results (Hite 1996). However, the effects of these factors are
likely mitigated for several reasons. First, both cohorts in this study have similar academic
abilities (see Table 1). Second, we control for entering GPA and ACT in our model. Third, the
instructor, assignments, assessments, grading scale, and content covered in the course were
identical across both cohorts. Finally, in both cohorts, all midterm and final exams were
administered in a proctored testing center on campus where access to the exam was tightly
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controlled. Further, our quasi-experimental cohort design—comparing the Fall 2019 and Fall
2021 semesters rather than randomly assigning students to treatment groups—reduced ethical
dilemmas relating to withholding a potentially beneficial treatment from students in a given
semester while providing them to other students in the same semester.
The following section describes the accounting course context and the participants in the
study. We then focus on the research design. Finally, we provide the statistical procedures we
performed to test our hypotheses and the data we analyzed to answer our research question.
Course Context
ACC 200 is a large-enrollment introductory accounting course offered at a private
university in the Western United States. This introductory course is required for every business
major and minor degree as well as for several other degrees offered outside the business school,
and it satisfies a general education requirement. ACC 200 has an annual enrollment of
approximately 2,500 students, with 500–600 students per section. A student’s final grade in the
course is based on weekly quizzes and short activities (40 percent), two midterm exams (32
percent), and a cumulative final exam (28 percent). The percentage of students who receive a D,
E, or W in the course has historically been 14–18 percent. ACC 200 is a blended class, with one
day a week of asynchronous online work and the other day in person in a large auditorium. A
“drop-in” accounting lab is available online and in person for students to get help in the course.
Participants
Over two semesters, 2,203 students enrolled in four sections, each taught by the same
instructor. Table 1 shows the demographics and abilities of the students enrolled in the course by
semester. As reported in Table 1, the participants in the control and treatment group are similar
in terms of the enrollment size and the percentage break down of gender, race, first-generation
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status, year in school, academic abilities and number of credits students are enrolled in for the
applicable semester.
Table 1
Student Demographics and Ability

Number of students enrolled
Student gender
Student race
First-generation students
Year in school

Fall 2019
No SCEP

1,144
35% female, 65% male
81% White, 19% URM
12%
31% freshman, 41%
sophomore, 19% junior, 9%
senior
Average student ACT score
28
Average student entering GPA 3.45
Average enrolled credits
14
Note: URM: underrepresented minority.

Fall 2021
SCEP

1,059
34% female, 66% male
81% White, 19% URM
13%
32% freshman, 40%
sophomore, 21% junior,
7% senior
28
3.47
14

Research Design
We used a quasi-experimental design to compare two semesters of data from this largeenrollment introductory accounting course. The large sample size (2,203 students), the similarity
of the students (see Table 1) and the high degree of similarity of course content and delivery in
the two semesters help ensure the robustness of our findings. We utilized course exams and a
student survey to measure the impact of second-chance exams in ACC 200. The Institutional
Review Board (IRB) at the university where this study took place approved this study’s research
design.
Data Collection
The university academic office provided us with demographic data of participants in the
study. We collected performance measurements, including exam scores and final grades, from
the course’s learning management software. Per IRB requirements, a third party collected survey
data and we did not receive access to this data until after the course ended and students received
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their course grades. The third party was an on-campus course support team that created and
administered the survey link. Following grade submissions, the support team emailed us the
results of the survey.
Instruments
Exams. In both semesters, students took three multiple-choice exams in an in-person,
proctored testing center: two midterm exams and a comprehensive final. There were three
different versions of the exam that had previously been tested to ensure comparability in
difficulty and content coverage. An instructor and at least three course teaching assistants further
established exam validity by independently reviewing the questions to confirm that each one
aligned with the learning outcomes the questions were trying to assess. The exams were
controlled by the instructor and administered in a tightly controlled, proctored testing center on
campus. Exam questions were the same for both semesters. In Fall 2021, we enacted an SCEP
intervention. The SCEP allowed students to retake a midterm exam two additional times the
week following the initial midterm exam. The SCEP also allowed students to retake the final
exam two additional times during finals week. Scores on retake attempts for any exam were
capped at 80 percent, which encouraged students to prepare for their first attempt at an exam
while still allowing students to recover from a poor score on a first attempt. The highest of the
students’ first-attempt or capped second- and third-attempt scores was the score recorded in the
grade book.
Surveys. To better understand the students’ perceptions of an SCEP, we administered an
unincentivized, optional survey to Fall 2019 and Fall 2021 students. Appendix A outlines the
survey questions administered to these two groups of students.
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Statistical Analysis
We tested our hypotheses using the data collected from the learning management
software and demographic information provided by the university. Table 2 shows the analysis
procedure and variables used to test each hypothesis. Appendix B defines each of the variables
used in the models.
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Table 2
Hypothesis Tests
Research question

Variables

Analysis
procedure
Ordinary least
squares regression

H1: An SCEP increases
student learning in
introductory accounting.

Dependent variables: Course percentage
points, Course GPA
Independent variable: SCEP
Control variables: Gender, minority, firstgeneration, ACT score, credit hours,
entering GPA, year in school

H2: The positive effect of
an SCEP is greater for
underrepresented student
groups.

Dependent variables: Course percentage
points, Course GPA
Independent variable: SCEP
Control variables: Gender, minority, firstgeneration, ACT score, credit hours,
entering GPA, year in school
Interactions: SCEP with gender, minority,
first-generation students

Ordinary least
squares regression
with interactions

H3: An SCEP increases
students’ satisfaction with
the course.

Test variable: 5-point-scale Likert survey
response
Test value: 3

One-sample
t-test

Finally, to gain insight into the research question investigating whether an SCEP
influences students’ preparation for their first attempt at an exam, we reviewed data collected
from the learning management software and survey data collected from the students.
Analysis and Results
Table 3 provides demographic information regarding students enrolled in the treatment
semester that took a second or third attempt on at least one exam during the semester. As shown
in Table 3, the percentage of students from underrepresented groups (female, first-generation,
and non-white) who took second and third attempts on exams is higher than for other students.
On average, females took a second exam attempt between 5 and 9 percent more often than males,
first-generation students took a second exam attempt between 4 and 15 percent more often than
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non-first-generation students, and non-white students took a second exam attempt between 4 and
16 percent more often than white students. Table 3 also shows which students, on average, took
second and third exam attempts given their score on the first attempt. Unsurprisingly, very few
students who scored above 80 percent on their first attempt retook an exam. The percentage of
students who scored just below 80 percent on exam 1 (70 percent to 80 percent) and
subsequently retook the exam is between 45 percent and 52 percent lower than the percentage of
students who scored between 60 percent and 70 percent on their first attempt. This outcome
could imply that students who could improve their score by a small factor were less motivated to
put forth the effort to retake the exam than the students who could improve their scores by a
larger factor. However, this effect starts to diminish for scores in the 50 percent or lower range.
Table 3
Second and Third Attempt Exam Frequency and Results
Exam 1
Exam 2
Exam 3
Attempt 2 Attempt 3 Attempt 2 Attempt 3 Attempt 2 Attempt 3
All students (Fall 2021)
25.0%
3.9%
22.8%
4.4%
20.0%
2.9%
Gender
Female
31.1%
4.2%
26.9%
4.2%
23.5%
3.6%
Male
22.0%
3.7%
20.7%
4.6%
18.3%
2.6%
Race
Non-white
38.1%
6.9%
29.2%
6.4%
23.3%
4.0%
White
22.0%
3.2%
21.3%
4.0%
19.3%
2.7%
First-generation status
First38.2%
7.4%
27.9%
5.1%
23.5%
5.1%
generation
Non-first23.1%
3.4%
22.0%
4.3%
19.5%
2.6%
generation
Score on first attempt
80%+
0.2%
0.0%
0.5%
0.0%
0.0%
0.0%
70%–80%
39.6%
5.0%
31.8%
3.8%
22.6%
3.0%
60%–70%
75.5%
8.8%
65.8%
11.8%
49.5%
7.9%
50%–60%
76.7%
16.4%
76.1%
10.4%
50.9%
3.5%
50%68.7%
12.1%
51.5%
14.8%
43.6%
7.3%
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In addition to the information in Table 3, we note that the percentages of students who
took a second or third attempt on an exam and scored above 80 percent (despite their final score
being capped at 80 percent) are 27.8 percent, 29.5 percent, and 33.7 percent for exam 1, exam 2,
and exam 3, respectively.
To begin testing our hypotheses, we first assessed the assumptions of linearity with our
data. Linearity and homoscedasticity were met with the random pattern scatter plot of the
residuals against the values of the outcomes. The normality assumption was met due to the large
sample size, a symmetrical and bell-shaped histogram, and a normal probability plot showing
normally distributed residuals. The multicollinearity assumption was met with a variance
inflation factor below four. For independence, the model accounted for clustering of students
within a classroom.
Descriptive Statistics
Table 4 presents the descriptive statistics for the study. The sample (N = 2,203) includes
all students enrolled in the course during the two semesters studied. However, as shown in Table
4, not all the data was available for all the students. Course percentage points were not available
for students who formally withdrew from the class before the add/drop deadline (7.8 percent),
and a course grade was not assigned for students who withdrew from the course (8.39 percent).
The ACT scores were not available for all transfer students (6.71 percent), and some students
were in their first semester at the university, so they did not have an entering college GPA (15.93
percent). The missing data was handled by the full information maximum likelihood approach
(FIML). FIML uses all available data to estimate parameters that result in unbiased estimates
(Little and Rubin, 2019).
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Table 4
Descriptive Statistics
Mean, Standard Deviation (SD), Range, % Missing for All Measures
Mean
SD
Range
% Missing
Course % points
83.11
13.83 0.02–100.00
7.80%
Course GPA
3.00
1.17
0.00–4.00
8.39%
SCEP
0.44
0.49
0.00–1.00
0.00%
Female
0.36
0.48
0.00–1.00
0.00%
Non-white
0.18
0.39
0.00–1.00
0.00%
First generation
0.12
0.32
0.00–1.00
0.00%
ACT
28.17
3.74 14.00–36.00
6.71%
Credits
13.70
1.99 3.00–22.50
0.00%
Entering GPA
3.48
0.54
0.39–4.00
15.93%
Freshman
0.32
0.47
0.00–1.00
0.00%
Sophomore
0.40
0.49
0.00–1.00
0.00%
Junior
0.17
0.37
0.00–1.00
0.00%
Note. This table presents the variables and the descriptive statistics of the measures in this study.
N = 2,203 students.
Table 5 presents the Pearson correlation coefficients for the variables in this study (as
defined in Appendix B). Unsurprisingly the two primary outcome variables in the models (course
percentage points and course GPA) are positive and highly correlated (0.96). These two outcome
variables are both measures of student performance.
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Table 5
Pearson Correlation Coefficient Matrix
C%

CGPA

SCEP

FEM

NW

1st G

ACT

CR

EGPA

FR

SO

C%

1.00

CGPA

0.96**

1.00

SCEP

0.06**

0.06**

1.00

FEM

-0.05*

-0.04

-0.01

1.00

NW

-0.14**

-0.15**

0.01

0.01

1.00

1st G

-0.12**

-0.13**

0.01

0.01

0.18**

1.00

ACT

0.36**

0.38**

0.01

-0.04

-0.21**

-0.25**

1.00

CR

0.15**

0.14**

-0.14**

-0.01

-0.06**

-0.06**

0.20*

1.00

EGPA

0.02

0.01

-0.32**

0.02

-0.06**

-0.07**

0.01

0.03

1.00

FR

0.06**

0.07**

0.01

-0.03

0.01

0.01

0.02

0.05*

-0.44**

1.00

SO

-0.03

-0.04

-0.01

-0.05

-0.03

0.02

0.00

-0.04*

0.19**

-0.56**

1.00

JR

-0.03

-0.03

0.03

0.06**

-0.02

-0.04*

0.00

-0.02

0.14**

-0.34**

-0.41**

JR

1.00

* p < 0.05 (2-tailed). ** p <0 .01 (2-tailed)
Note: This table reports the Pearson correlation coefficients for the variables in the models. Variables are defined in appendix B. N =
2,203 students
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Hypotheses
Our first hypothesis predicts that an SCEP increases student learning in introductory
accounting. To test this hypothesis, we conducted an ordinary least squares (OLS) multiple
regression analysis using the following equation:
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑎𝑎𝑎𝑎𝑎𝑎 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝐺𝐺𝐺𝐺𝐺𝐺
= 𝛽𝛽0 + 𝛽𝛽1 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 + 𝛽𝛽2 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 + 𝛽𝛽3 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛ℎ𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛽𝛽4 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 + 𝛽𝛽5 𝐴𝐴𝐴𝐴𝐴𝐴
+ 𝛽𝛽6 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝛽𝛽7 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 + 𝛽𝛽8 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓ℎ𝑚𝑚𝑚𝑚𝑚𝑚 + 𝛽𝛽9 𝑠𝑠𝑠𝑠𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 + 𝛽𝛽10 𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗 + 𝜀𝜀

(1)

We measured student learning through two dependent variables: course percentage points

and course GPA. The course percentage points measure is the total percentage points the
students would have earned in the course without capping their exam scores on second and third
attempts. Even though students’ exam scores were capped if they scored above 80 percent on
exam retakes for their final grade in the course, for the purposes of our study we left the
dependent variable course percentage points as the uncapped scores to capture a more complete
measure of learning. The Course GPA dependent variable is the GPA students earned in the
course (letter grade converted to GPA, A = 4.0; A- = 3.7 etc.), capping second- and third-attempt
exam scores if they scored above 80 percent. The results from the OLS multiple regressions are
presented in Table 6. Panel A presents the unstandardized results, and panel B presents the
standardized results. The results (column 1 and column 6) indicate a small significant positive
association between an SCEP intervention and both outcomes: course percentage points (p <
0.01) and course GPA (p < 0.01). Following the results of this model, we wanted to determine if
there were any interactions between the treatment group and subpopulations of students, leading
us to our second hypothesis.
Our second hypothesis predicts that the positive effect of an SCEP is greater for
underrepresented groups. We tested the second hypothesis by running the model with the
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interaction between the treatment and each underrepresented group separately (see Table 6,
columns 2–4 and columns 7–9). We identified underrepresented groups as female students,
minority students, and first-generation students. In our final model, we put all the interactions in
the model at the same time using the following equation:
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑎𝑎𝑎𝑎𝑎𝑎 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝐺𝐺𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝐺𝐺𝐺𝐺𝐺𝐺
= 𝛿𝛿0 + 𝛿𝛿1 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 + 𝛿𝛿2 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 + 𝛿𝛿3 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛ℎ𝑖𝑖𝑖𝑖𝑖𝑖 + 𝛿𝛿4 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 + 𝛿𝛿5 𝐴𝐴𝐴𝐴𝐴𝐴
+ 𝛿𝛿6 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 + 𝛿𝛿7 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 + 𝛿𝛿8 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓ℎ𝑚𝑚𝑚𝑚𝑚𝑚 + 𝛿𝛿9 𝑠𝑠𝑠𝑠𝑠𝑠ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜 + 𝛿𝛿10 𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗𝑗
+ 𝛿𝛿11 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 × 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 + 𝛿𝛿12 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 × 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓 + 𝛿𝛿13 𝑆𝑆𝐶𝐶𝐶𝐶𝐶𝐶 × 𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛ℎ𝑖𝑖𝑖𝑖𝑖𝑖 + 𝜀𝜀
(2)
Our discussion will focus on this final model, with results presented in Table 6, panel A,

columns 5 and 10. The results show that there is a positive statistical association between an
SCEP intervention and both outcomes: course percentage points (p < 0.01) and course GPA (p <
0.01). Students enrolled in Fall 2021 scored 3.81 percent higher in course percentage points (0.11
standard deviations) and increased their course GPA by 0.23 points (0.10 standard deviations)
compared to students in Fall 2019, holding all other variables constant. Furthermore, females
enrolled in the cohort without the SCEP scored 3.12 lower on course percentage points (0.09
standard deviations) and 0.22 lower in course GPA (0.09 standard deviations) than males.
However, females enrolled in the semester with the SCEP scored only 0.67 percentage points
lower in course percentage points (0.08 standard deviations; p < 0.05) and .03 lower in course
GPA (0.03 standard deviations; p < 0.01) when compared to males, holding all other variables
constant. Figure 1 illustrates this reduction in the gender gap with the SCEP for both outcome
variables. While our findings show a significant interaction between female students and an
SCEP intervention, we find no evidence to conclude that there is a significant interaction
between an SCEP intervention and race or SCEP and first-generation status.
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Table 6
Results of OLS Multiple Regressions. Panel A: Unstandardized Coefficients
(1)
SCEP
Female
Non-white
First
generation
ACT
Credits
EGPA
Freshman
Sophomor
e
Junior
SCEP ×
female
SCEP ×
first
generation
SCEP ×
non-white
R-squared

𝛽𝛽 (𝑆𝑆𝑆𝑆)

4.057***
(1.055)
-2.011**
(0.816)
-2.456***
(0.596)
-0.211
(1.790)
1.315***
(0.085)
1.025***
(0.265)
1.223
(1.182)
5.463***
(1.318)
2.001
(1.237)
0.940
(1.532)

17.0%

Course percentage points
(2)
(3)
(4)
𝛽𝛽 (𝑆𝑆𝑆𝑆)

3.231**
(1.329)
-3.510***
(0.297)
-2.458***
(0.574)
-0.276
(1.794)
1.316***
(0.085)
1.019***
(0.264)
1.220
(1.176)
5.501***
(1.342)
2.004
(1.233)
0.969
(0.521)
2.390**
(1.031)

17.8%

𝛽𝛽 (𝑆𝑆𝑆𝑆)

4.587***
(1.065)
-1.953**
(0.826)
-2.440***
(0.628)
1.925
(2.366)
1.314***
(0.086)
1.009***
(0.268)
1.213
(1.182)
5.515***
(1.335)
2.057*
(1.232)
1.028
(1.541)

𝛽𝛽 (𝑆𝑆𝑆𝑆)

4.244***
(1.061)
-2.008**
(0.816)
-1.970**
(0.841)
-0.203
(1.782)
1.315***
(0.086)
1.025***
(0.265)
1.221
(1.179)
5.466***
(1.307)
2.011
(1.632)
0.958
(1.526)

-4.366*
(2.468)

16.9%

-0.999*
(0.551)
16.9%

(5)

(6)

(7)

Course GPA
(8)

(9)

(10)

𝛽𝛽 (𝑆𝑆𝑆𝑆)

𝛽𝛽 (𝑆𝑆𝑆𝑆)

𝛽𝛽 (𝑆𝑆𝑆𝑆)

𝛽𝛽 (𝑆𝑆𝑆𝑆)

𝛽𝛽 (𝑆𝑆𝑆𝑆)

𝛽𝛽 (𝑆𝑆𝑆𝑆)

3.811***
(1.298)
-3.116***
(0.311)
-2.257**
(1.042)
1.850
(2.458)
1.316***
(0.086)
1.002***
(0.268)
1.209
(1.175)
5.555***
(1.355)
2.064*
(1.225)
1.065
(1.508)
2.443**
(1.059)
-4.343
(2.663)
-0.379
(0.949)
17.3%

0.243***
(0.076)
-0.135**
(0.058)
-0.191***
0.042
-0.033
(0.125)
0.089***
(0.004)
0.065***
(0.015)
0.084
(0.074)
0.376***
(0.087)
0.119
(0.083)
0.052
(0.105)

17.1%

0.181*
(0.094)
-0.222***
(0.017)
-0.191***
(0.041)
-0.038
(0.125)
0.089***
(0.004)
0.064***
(0.015)
0.084
(0.073)
0.379***
(0.089)
0.120
(0.083)
0.054
(0.103)
0.181***
(0.060)

17.5%

0.284***
(0.074)
-0.131**
(0.058)
-0.190***
(0.046)
0.133
(0.152)
0.089***
(0.004)
0.063***
(0.015)
0.083
(0.074)
0.381***
(0.088)
0.124
(0.082)
0.059
(0.105)

0.264***
(0.072)
-0.135**
(0.058)
-0.136**
(0.055)
-0.033
(0.124)
0.089***
(0.004)
0.065***
(0.015)
0.084
(0.074)
0.377***
(0.087)
0.120
(0.083)
0.053
(0.104)

0.232***
(0.086)
-0.219***
(0.017)
-0.158**
(0.067)
0.124
(0.157)
0.089***
(0.004)
0.063***
(0.015)
0.083
(0.073)
0.384***
(0.089)
0.125
(0.082)
0.062
(0.102)
0.185***
(0.061)
-0.332**
(0.168)

-0.112**
(0.048)
16.9%

-0.065
(0.072)
17.2%

-0.341**
(0.156)

17.0%
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Panel B: Standardized Coefficients
(1)
SCEP
Female
Non-white
First
generation
ACT
Credits
EGPA
Freshman
Sophomore
Junior
SCEP ×
female
SCEP × first
generation
SCEP ×
non-white
R-squared

𝛽𝛽 (𝑆𝑆𝑆𝑆)

0.121***
(0.036)
-0.057**
(0.024)
-0.057***
(0.016)
-0.004
(0.036)
0.319***
(0.033)
0.119***
(0.036)
0.103
(0.074)
0.151***
(0.034)
0.059
(0.038)
0.022
(0.037)

17.0%

Course percentage points
(2)
(3)
(4)
𝛽𝛽 (𝑆𝑆𝑆𝑆)

0.096**
(0.044)
-0.089***
(0.008)
-0.057***
(0.015)
-0.005
(0.036)
0.319***
(0.033)
0.118***
(0.035)
0.102
(0.073)
0.152***
(0.034)
0.059
(0.038)
0.023
(0.037)
0.053**
(0.023)

17.8%

𝛽𝛽 (𝑆𝑆𝑆𝑆)

0.137***
(0.037)
-0.055**
(0.024)
-0.057***
(0.016)
0.038
(0.047)
0.319***
(0.033)
0.117***
(0.037)
0.102
(0.074)
0.153***
(0.035)
0.060
(0.038)
0.025
(0.038)
-0.063
(0.040)
16.9%

𝛽𝛽 (𝑆𝑆𝑆𝑆)

0.127***
(0.036)
-0.057**
(0.024)
-0.046**
(0.024)
-0.004
(0.035)
0.319***
(0.033)
0.119***
(0.036)
0.103
(0.074)
0.151***
(0.034)
0.059
(0.038)
0.023
(0.037)

-0.017
(0.011)
16.9%

(5)

(6)

(7)

Course GPA
(8)

(9)

(10)

𝛽𝛽 (𝑆𝑆𝑆𝑆)

𝛽𝛽 (𝑆𝑆𝑆𝑆)

𝛽𝛽 (𝑆𝑆𝑆𝑆)

𝛽𝛽 (𝑆𝑆𝑆𝑆)

𝛽𝛽 (𝑆𝑆𝑆𝑆)

𝛽𝛽 (𝑆𝑆𝑆𝑆)

0.114***
(0.044)
-0.088***
(0.008)
-0.053**
(0.025)
0.037
(0.049)
0.320***
(0.033)
0.116***
(0.036)
0.102
(0.074)
0.154***
(0.035)
0.061
(0.038)
0.025
(0.037)
0.054**
(0.024)
-0.063
(0.043)
-0.007
(0.691)
17.3%

0.107***
(0.038)
-0.057**
(0.025)
-0.066***
(0.015)
-0.010
(0.037)
0.320***
(0.025)
0.111***
(0.027)
0.104
(0.069)
0.154***
(0.033)
0.052
(0.036)
0.018
(0.625)

17.1%

0.080*
(0.044)
-0.093***
(0.008)
-0.066***
(0.014)
-0.011
(0.037)
0.319***
(0.025)
0.110***
(0.026)
0.104
(0.069)
0.155***
(0.033)
0.052
(0.036)
0.019
(0.037)
0.059***
(0.022)

17.5%

0.126***
(0.037)
-0.055**
(0.026)
-0.066***
(0.016)
0.039
(0.045)
0.321***
(0.025)
0.109***
(0.027)
0.104
(0.069)
0.156***
(0.033)
0.054
(0.036)
0.021
(0.037)
-0.073*
(0.039)
17.0%

0.117***
(0.036)
-0.057**
(0.025)
-0.047**
(0.020)
-0.010
(0.036)
0.321***
(0.025)
0.111***
(0.027)
0.150
(0.069)
0.155***
(0.033)
0.052
(0.036)
0.019
(0.037)

-0.029**
(0.014)
16.9%

0.102**
(0.042)
-0.092***
(0.008)
-0.055**
(0.024)
0.036
(0.046)
0.321***
(0.025)
0.108***
(0.027)
0.103
(0.069)
0.157***
(0.033)
0.054
(0.036)
0.022
(0.036)
0.060***
(0.023)
-0.071*
(0.041)
-0.017
(0.019)
17.2%

Note: Variables are defined in appendix B. N=2,203 students; * p < 0.10 (2-tailed); ** p < 0.05 (2-tailed); *** p < 0.01 (2-tailed)
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Figure 1
Gender and SCEP Interaction Plots
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In addition to analyzing course percentage points and course GPA between the two
semesters, we were also interested in the grade distribution between the treatment group and the
control group. It is important to note that we used the same grading scale to determine final
grades for both semesters in the study. Figure 2 is a graphic summary of the grade distribution by
semester. We are especially interested in the grade threshold of a B because it is the minimum
grade necessary for students to apply to business school programs. Notably, students enrolled in
the treatment semester received a higher percentage of B grades or better (74.8 percent compared
to 66.8 percent) than the control group (p < 0.01). Though directionally consistent with
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expectations, these effects do not interact significantly with gender, race, or first-generation
status (p > 0.05). Additionally, the DEW rate decreased between the two semesters (12 percent in
the control semester compared to 10.9 percent in the treatment semester); however, this
difference is not statistically significant (p < 0.16).
Figure 2
Grade Distribution by Semester

Our third hypothesis predicts that an SCEP increases students’ satisfaction with the
course. To test our hypothesis, we analyzed 5-point Likert survey responses with one-sample ttests. We administered surveys to students enrolled in the course in Fall 2019 (control group) and
Fall 2021 (treatment group). Table 7 shows the survey results for the control group and what
effect students believed an SCEP would have had on their performance and satisfaction in the
course, along with the survey results for the students enrolled in the treatment group that did
experience an SCEP.
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Table 7
Survey Responses

To what extent do you
believe an SCEP [would
have] affected your
learning and understanding
of the content in
accounting?

Control group,
Fall 2019
Response rate
36.3%
59% help learning
36% no impact
5% hurt learning

2-tailed
p-value
p < 0.01

Treatment group, Fall
2021
Response rate 65.2%
36% helped learning
62% no impact
2% hurt learning

86% experience some
general test anxiety

2-tailed
p-value
p < 0.01

To what degree do you
typically experience test
anxiety?

84% experience
some general test
anxiety

NA

NA

To what degree do you
believe an SCEP [would
have] affected your test
anxiety?

67% decrease in
test anxiety
31% no impact
2% increase in test
anxiety

p < 0.01

57% decreased test
anxiety
40% no impact
3% increased test
anxiety

p < 0.01

To what degree do you
believe an SCEP [would
have] affected your
satisfaction with the class?

66% increase in
satisfaction
27% no impact
7% decrease in
satisfaction

p < 0.01

62% increased
satisfaction
32% no impact
6% decreased
satisfaction

p < 0.01

Do you feel an SCEP
[would have] hurt you in
any way?

87% no
13% yes

NA

95% no
5% yes

NA

Do you feel an SCEP
[would have] helped you in
any way?

68% yes
32% no

NA

54% yes
46% no

NA

Do you recommend that an
SCEP [should] continue to
be offered in ACC 200?

79% yes
8% indifferent
13% no

p < 0.01

94% yes
6% no

p < 0.01

Do you believe an SCEP
[would have] influenced
you to study more or less
for the first chance on each
exam?

8% study more
67% no influence
25% study less

p < 0.01

Exam 1:
28% studied more
64% no influence
8% studied less
Exam 2:
32% studied more
60% no influence
8% studied less
Exam 3: n/a survey was
sent before Exam 3

p < 0.01

p < 0.01
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Response rates were 36.3 percent and 65.2 percent for the control and treatment groups,
respectively. As reported in Table 7, 36 percent of the respondents enrolled in the treatment
group (Fall 2021) reported that the SCEP significantly helped their learning and understanding of
accounting (p < 0.01), while 59 percent of the survey respondents enrolled in the control group
(Fall 2019) reported that they believe an SCEP would have helped their learning and
understanding of accounting (p < 0.01). Furthermore, in the Fall 2021 survey, 86 percent of the
students indicated that they experienced general test anxiety and 57 percent believed the SCEP
significantly decreased their test anxiety (p < 0.01). In the Fall 2019 survey, 84 percent of
students indicated they experience general test anxiety, and 67 percent believed an SCEP would
have significantly decreased their test anxiety (p < 0.01). Sixty-two percent of the survey
respondents in the treatment group (Fall 2021) reported significantly higher levels of course
satisfaction with an SCEP (p < 0.01), and 94 percent agreed that second-chance exams should
continue to be offered in the course. Sixty-six percent of the survey responses from the control
group in Fall 2019 reported that they believe an SCEP would have significantly improved their
satisfaction in the course (p < 0.01), and 94 percent agreed that second-chance exams should be
implemented in ACC 200. Additionally, while over 50 percent of the survey respondents for both
groups indicated that the SCEP helped or believed it would have helped them, this percentage
decreased from 68 percent in the control group to only 54 percent in the treatment group.
Further, less than 13 percent of respondents in the control group indicated they believed that an
SCEP would hurt them while only 5 percent in the treatment group believed an SCEP did hurt
them.
An analysis of open-ended survey questions about an SCEP revealed that students were
generally in favor of implementing an SCEP but with a couple of reservations. First, most of the
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students from the control group who responded to the survey expressed fear that an SCEP would
demotivate them to study for the first attempt of the exam. However, none of the students in the
treatment group expressed the concern that an SCEP caused them to study less. (We further
discuss this result in the following section.) The treatment group’s concerns primarily focused on
how an SCEP affects students who score at or above the 80 percent cap on the first exam
attempt. These students expressed frustration that the percentile in which they scored decreased
as low-scoring students improved their exam grades. They further mentioned fears that the
change in relative performance would cause the end-of-semester grade curve in the class to
constrict, leaving them with a lower, less desirable grade.
The comments from the control group explaining how an SCEP would have helped
mainly mention that an SCEP would have allowed the students to learn more and feel more
confident in the class. One student said, “[An SCEP] fulfills the purpose of a class: to learn and
understand the material. When I fail an exam and have no opportunity to remedy that failure, it is
difficult to get back up and keep learning. With retakes, I feel motivated to understand the
material.” The treatment group also expressed these types of sentiments, with many also
mentioning that an SCEP reduced their stress and anxiety about exams even if they never ended
up taking a second or third exam attempt. A student from the treatment group commented, “[The
SCEP] allowed me to not feel as stressed and to focus on actually learning the material instead of
worrying about the grade.”
Research Question
Finally, we wanted to gain insight about how the students behaved on the first attempt of
an exam with an SCEP in place. Specifically, we wanted to know the degree to which an SCEP
influences students’ preparation for their first exam attempt. To answer this question, we first
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compared the exam scores for the first attempt of each exam between the control group (Fall
2019) and the treatment group (Fall 2021). As illustrated in Table 8, students in the treatment
group, on average, performed almost 6 percent better on their first attempt of exam 1, less than 1
percent lower on exam 2, and over 3 percent better on exam 3. These findings indicate that in the
aggregate, students performed better on their first exam attempt with an SCEP.
Table 8
First Attempt Average Scores

All students
Gender
Female
Male
Race
Non-white
White
First-generation status
Firstgeneration
Non-firstgeneration

Exam 1, Attempt 1
Exam 2, Attempt 1
Exam 3, Attempt 1
Fall 2019 Fall 2021 Fall 2019 Fall 2021 Fall 2019 Fall 2021
71.4%
77.3%
79.2%
78.3%
74.1%
77.5%
68.5%
72.9%

74.7%
78.6%

77.4%
80.1%

75.8%
79.5%

71.0%
75.6%

74.9%
78.8%

65.6%
72.7%

72.5%
78.4%

75.0%
80.1%

74.2%
79.1%

67.6%
75.5%

73.6%
78.3%

67.8%

68.8%

75.3%

72.6%

69.4%

71.2%

71.9%

78.5%

79.7%

79.0%

74.8%

78.3%

In addition to exam scores, we reviewed the results of a survey question that asked
students about their studying efforts for their first attempt at an exam. Students in the Fall 2019
control group were asked how an SCEP would have affected their study habits for their first
attempt at the exams. Students in the Fall 2021 treatment group were asked how the SCEP
affected their study habits on each of the three exams. Respondents reported their perceived (Fall
2019) or actual (Fall 2021) changes in study habits. As shown on the last question in Table 7, 25
percent of the Fall 2019 control group respondents indicated that if an SCEP were available
when they took the class, they believe they would have ended up studying less for each exam (p
< 0.01). This response contrasts with that of the respondents from the Fall 2021 treatment group,
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in which only 8 percent said they studied less for the first attempt of the first two exams due to
the SCEP (p < 0.01). Further, only 8 percent of respondents in the control group thought they
would study more for the first attempt of their exams with an SCEP, while 28 percent and 32
percent of respondents in the treatment group reported having studied more for the first attempt
of their exams than they would have if an SCEP were not in place (p < 0.01). Notwithstanding
these differences, most students (60–67 percent) who responded to the survey indicated that the
SCEP was unlikely to change (Fall 2019) or did not change (Fall 2021) their efforts to study
before the first attempt of the exams. While these results provide insight into the possible effects,
both perceived and actual, of an SCEP on study habits, we note that determining whether an
SCEP has a statistically significant impact on studying is beyond the scope of this study.
Although the first-attempt exam scores in Table 8 were slightly higher for the treatment group
than the control group in some cases, examining the data from students’ survey responses
suggest that at least for the students in this study, an SCEP did not appear to directly cause any
notable changes in exam study habits.
Conclusion and Implications
Our paper extended the work of Herman et al. (2019), Fernandez (2021), and Morphew et
al. (2020) by examining the impact of an SCEP, particularly in a large-enrollment introductory
accounting course. Consistent with previous literature, we found that an SCEP did improve
student achievement as measured by course percentage points and course GPA. However,
contrary to Morphew et al. (2020), who found no interaction for gender, our findings suggest that
having an SCEP decreased the performance gap between male and female students. On average,
female students enrolled in the treatment semester with an SCEP showed greater improvement in
course percentage points and course GPA when compared to their male counterparts.
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Furthermore, a comparison of the grade distribution between the two cohorts shows that
the treatment group received a significant higher percentage of B grades or better than the
control group. This is meaningful because a B grade is the minimum grade required (at this
institution) for students to apply to business school programs. Additionally, the grade distribution
comparison shows that the DEW rate decreased slightly between the two semesters; however,
this difference is not statistically significant.
Finally, students perceived that the SCEP improved their learning and understanding of
accounting, decreased their perceived stress levels, and increased their course satisfaction.
Evidence further suggests that the SCEP did not appear to reduce students’ preparation for their
first exam attempts and, in some instances, increased students’ exam preparation.
Our findings are important for faculty who are considering how to reduce the gender gap
performance in introductory accounting classes, and who are interested in improving student
performance and satisfaction in these courses in general. To further understand the role of an
SCEP, future research may consider more directly measuring stress levels as opposed to
perceived stress levels. Further, measurement of other affective traits such as academic selfesteem, interest, and attitudes can provide valuable insight for accounting educators as they
develop and design course curricula.
Limitations of this study include the quasi-experimental design conducted during the
normal course of instruction and the comparison of only two cohorts with a time-delay in a
single introductory course in accounting. Further, survey results may have been affected by
differences in administration timing for the control and treatment groups. This timing affected
response rates (which can influence results) but could also impact self-reported perceptions.
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Further, our study focuses only on introductory accounting. Future research could evaluate the
effectiveness and impact of an SCEP more broadly in accounting education.
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Appendix A
Survey Questions Administered to Students Enrolled in the Course
Hypotheses and
research question

H3: An SCEP increases
students’ satisfaction with
the course.
H3: An SCEP increases
students’ satisfaction with
the course.

H3: An SCEP increases
students’ satisfaction with
the course.

RQ: To what degree does an
SCEP influence students’
preparation for their first
exam attempt?
H1: An SCEP increases
student learning in
introductory accounting.

Fall 2019
Response rate: 36.3%
Select the response that best
describes the main reason you
enrolled in ACC 200 in Fall
2019.
If business major is selected:
What is your intended major
in the business school?
Do you believe an SCEP in
ACC 200, as explained,
would have hurt you in any
way? If yes, how? (openended)
Do you believe an SCEP in
ACC 200, as explained,
would have helped you in any
way? If yes, how?
(open-ended)
In general, to what degree do
you typically experience test
anxiety? (4-point Likert scale)
To what degree do you think
the policy of having secondchance exams, as explained,
would have affected your test
anxiety in ACC 200?
(5-point Likert scale)
Do you believe the SCEP, as
explained, would have
influenced you to study more
or less for your first chance on
exams?
(5-point Likert scale)
To what extent do you believe
the policy of second-chance
exams would have affected
your learning and
understanding of the content
in accounting?
(5-point Likert scale)

Fall 2021
Response rate: 65.2%
Select the response that best
describes the main reason you
enrolled in ACC 200 this
semester.
If business major is selected:
What is your intended major
in the business school?
Do you feel the SCEP in ACC
200 hurt you in any way? If
yes, how? (open-ended)
Do you feel the SCEP in ACC
200 helped you in any way? If
yes, how? (open-ended)
In general, to what degree do
you typically experience test
anxiety? (4-point Likert scale)
To what degree did the policy
of having second-chance
exams in ACC 200 affect your
test anxiety?
(5-point Likert scale)
Did the policy of having
second-chance exams
influence you to study more
or less for the first chance on
each exam?
(5-point Likert scale)
To what extent did the policy
of second-chance exams
affect your learning and
understanding of the content
in accounting?
(5-point Likert scale)

The Effects of a Second-Chance Exam Policy
Hypotheses and
research question

H3: An SCEP increases
students’ satisfaction with
the course.

H3: An SCEP increases
students’ satisfaction with
the course.

Fall 2019
Response rate: 36.3%
Do you believe the SCEP, as
explained, would have
affected your decision to
withdraw from ACC 200?

To what degree do you
believe the policy of secondchance exams would have
affected your satisfaction with
ACC 200?
(5-point Likert scale)
How much do you agree with
the following statement? I
recommend that the SCEP, as
explained, be implemented in
ACC 200.
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Fall 2021
Response rate: 65.2%
Did you take a second-chance
exam at least once during the
semester?
How did you feel the secondchance exam was in relation
to the first attempt on the
regular exam in terms of
difficulty?
(5-point Likert scale)
To what degree did the policy
of second-chance exams
affect your satisfaction with
the class?
(5-point Likert scale)
How much do you agree with
the following statement?
I recommend that secondchance exams continue to be
offered in ACC 200.
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Appendix B
Model Variables Defined
Panel A: Continuous variables
Variable
Course percentage points
(C%)
Course GPA (CGPA)

Variable group
Dependent
variable

ACT
Credits (CR)

Dependent
variable
Control variable
Control variable

Entering GPA (EGPA)

Control variable

Description
Percentage points students earned in
ACC 200, not capping second- and
third-attempt exam scores
GPA grade students earned in ACC
200 (letter grade converted to GPA
A = 4.0; A- = 3.7 etc.) capping
second- and third-attempt exam scores
Students’ university entrance score
Number of credits students are
enrolled in during the semester they
took ACC 200
Students’ cumulative entering GPA
prior to the beginning of the semester
that they took ACC 200

Panel B: Dichotomous variables
Variable
SCEP (SCEP)

Variable group
Test variable

Female (FEM)
Non-white (NW)

Control variable
Control variable

First generation (1stG)

Control variable

Freshman (FR)
Sophomore (SO)
Junior (JR)

Control variable
Control variable
Control variable

Description
Students enrolled during the
intervention semester with an SCEP =
1, 0 otherwise
Female students = 1, 0 otherwise
Students who classified their race as
something other than
white = 1, 0 otherwise
First-generation students = 1, 0
otherwise
Freshman students = 1, 0 otherwise
Sophomore students = 1, 0 otherwise
Junior students = 1, 0 otherwise
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DISSERTATION CONCLUSION
With large-enrollment course offerings in introductory accounting courses and the
concern of retention in the major (Gabbin, 2019; C. Spiceland, J. Spiceland, and Schaeffer et al.,
2015), Jordan and Samuels (2020) suggested that accounting education research should focus on
identifying effective interventions that could be utilized in the introductory courses of
accounting. The interventions should ensure students are given opportunities and are motivated
to learn foundational material necessary for later accounting and business courses. This
dissertation is a response to that call and explores research related to improving students’ success
in a large-enrollment introductory accounting course.
Large-enrollment introductory courses (300 or more per section) present challenges to
faculty as they attempt to instruct and engage students with varying personal backgrounds,
characteristics, interests, and career goals. A flipped classroom pedagogy has emerged in higher
education as a practical approach to actively engage students in the learning process (He, Holton,
Farkas, and Warschauer 2016; McLaughlin, White, Khanova, and Yuriev 2016) and relieve
pressures from high-volume curricula (Younkin, 2014). The research literature on this topic
presents varying definitions for flipped-classroom, but the main premise is that basic content is
moved from the in-class experience to a pre-class experience. This transfer of content places a
greater responsibility for learning on the students before class and provides more opportunities
for active, collaborative learning during class.
A flipped-classroom approach, if implemented correctly, has the potential to personalize
instruction and accommodate a diverse student body with varying types of learners (Dabbour,
1997; Lavelle et al., 2013; Younkin, 2014). However, to realize the benefits of a flipped
classroom pedagogy, it is imperative that students complete the pre-class work. If students do not
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complete the pre-class work, in-class time has the potential to stall and frustrate the learning
process. While pre-class work is essential to the success of a flipped class, little research has
been conducted on whether students are learning and completing pre-work content prior to
coming to class. This dissertation’s literature review synthesizes what the literature tells us about
pre-class learning activities in a flipped classroom, presents effective strategies for designing
pre-class work, and provides recommendations and resources for implementing a flipped
classroom in accounting education.
In addition to understanding a flipped-classroom pedagogy, this dissertation evaluated the
effectiveness of interventions in two different quasi-experimental studies in a large-enrollment
introductory accounting course. The first study extended research on post-exam review sessions
by focusing on post-exam review sessions in a remote learning environment. It is common for
instructors to hold post-exam reviews in a controlled in-person environment where students can
review what questions they missed on an exam; however, many instructors did not hold these
review sessions during the worldwide pandemic due to concerns of compromising the contents
of an exam in a remote environment. The findings of our study show that a personalized exam
feedback report in place of an in-person exam review and TA support increased students’
academic achievement and satisfaction in a remote course while maintaining the security of the
exam. While the pandemic will eventually end, remote learning will not. This study contributes
to the field by providing an effective way to provide post-exam feedback in a remote learning
environment while protecting the contents of the exam.
The final study in this dissertation investigated the effects of a second-chance exam
policy (SCEP) in a large-enrollment introductory accounting course. The SCEP allowed students
two additional attempts on the midterm exams and the final exam with their second and third
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attempt scores capped at 80%. The purpose of an SCEP was to provide students an opportunity
to learn from their mistakes, improve their mastery of the topic and thus their exam scores. The
results of this study provide statistical evidence of a positive association between both outcomes:
course percentage points and course GPA, and the intervention of a SCEP. Additionally, there
was a gender interaction with females experiencing a greater increase in course percentage points
and GPA in the semester with an SCEP when compared to males, thus reducing the gender gap.
Students also reported that an SCEP decreased their perceived test anxiety and increased their
course satisfaction.
While there is still more work to be done and other interventions to explore, the findings
presented in this dissertation provide insights for instructors teaching large-enrollment
introductory accounting courses. Specifically, this dissertation provides guidance on
implementing a flipped-class room pedagogy and interventions to improve students' learning,
including a personalized post-exam feedback report in a remote learning environment and the
use of second chance exams.
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